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One  of  the  basic  unwritten  assumptions  in  inventory  management  is 
that  the  items  which  make  up  a  given  management  category  remain  in 
there  indefinitely.  However,  work  by  Smith  and  Gumbert  at  DESC  showed 
that  the  categories  there  are  not  static,  but  that  there  is  a  large 
number  of  items  which  migrate  from  one  category  to  another.  The  object 
of  this  research  was  to  determine  the  level  of  item  migration  in  the 
AFLC  consumables  inventory  system.  This  afcutiy  has  demonstrated  that  a 
significant  amount  of  migration  is  also  present  there. 

Overall,  the  AFLC  inventory  system  experiences  about  a  ten  percent 
migration  per  quarter.  The  annual  migration  rate  could  be  as  high  as 
forty  percent  (although  it  typically  will  be  much  less  than  that). 

Each  SMGC  has  about  the  same  percentage  of  migrating  items,  but  the 
ALCs  do  not.  This  may  be  because  certain  types  of  items  are  more  prone 
to  migration  Than  others,  though  this  was  not  addressed  in  the  study. 

The  analysis  also  tracked  each  item  in  the  San  Antonio  ALC  over  a 
twelve  quarter  period., ,^The  items  as  a  whole  migrated  an  average  of  1.4 
times,  even  though  twenty-five  percent  of  the  items  did  not  migrate  at 
all.  The  time  between  migrations  averaged  only  5.6  consecutive 
quarters.  This  makes  policy  evaluation  more  complicated  since  many  of 
the  items  which  are  normally  included  in  such  an  evaluation  may  not 
have  been  under  the  policy's  influence  as  they  are  assumed  to  have  been 
and  will  thus  provide  misleading  information.  Overall,  the  level  of 
migration  experience  by  the  system  is  significant;  current  methods  of 
policy  evaluation  must  be  re-examined  in  light  of  this  new  information 
on  migration. 
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Abstract 

On*  of  th*  basic  unwritttn  assumptions  in  inventory 
msnagament  is  that  th*  it**s  which  aak*  up  a  givan  manage- 
■*nt  category  main  in  thar*  indaf initaly .  Howavar,  work 
by  Smith  and  Gumhart  at  DESC  ahowad  that  th*  cat*gori*s 
thar*  ar*  not  static,  but  that  th*r*  is  a  large  number  of 
itass  which  sigrst*  fros  on*  catagory  to  another.  Th*  ob- 
3 act  of  this  research  was  to  d*t*rsin*  th*  l*v*l  of  it*s 
migration  in  th*  AFLC  consumables  inventory  systarn.  This 
study  has  damonstratad  that  a  significant  amount  of  migra¬ 
tion  is  also  praaont  thar*. 

Overall,  the  AFLC  inventory  system  experiences  about  a 
tan  percent  migration  per  quarter.  Th*  annual  migration 
rata  could  be  as  high  as  forty  percent  (although  it  typical¬ 
ly  will  be  much  less  than  that).  Each  SMGC  has  about  the 
same  percentage  of  migrating  items,  but  the  ALCs  do  not. 

This  may  be  because  certain  types  of  items  are  more  prone  to 
migration  than  others,  though  this  was  not  addressed  in  th* 
study. 

The  analysis  also  tracked  each  item  in  the  San  Antonio 
ALC  over  a  twelve  quarter  period.  The  items  as  a  whole  mi¬ 
grated  an  average  of  1.4  times,  even  though  twenty-five 
percent  of  the  items  did  not  migrate  at  all.  The  time  be¬ 
tween  migrations  averaged  only  5.8  consecutive  quarters. 

This  makes  policy  evaluation  more  complicated  since  many  of 
the  items  which  are  normally  included  in  such  an  evaluation 
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May  not  hava  baan  undar  tha  policy's  influanca  aa  thay  are 
aaaunad  to  hava  baan  and  will  thua  provida  Misleading  infor¬ 
mation.  Overall,  tha  laval  of  migration  experience  oy  tha 
ayatem  iu  significant;  currant  methoda  of  policy  evaluation 
muat  be  ra-axaainad  in  light  of  this  now  information  on 
migration. 
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The  Impact  of  Item  Migration 
on  the  Air  Force  Logistics  Command 


Inventory  System 


I .  Introduction 

Background 


iU 


Inventory  management  is  a  major  portion  of  any  business 
operation.  Business  inventories  contain  the  raw  materials 
for  the  items  produced  by  the  company  as  well  as  the  mater - 
isle  and  equipment  needed  to  maintain  the  working  assets  of 
the  firm.  Inventory  managers  try  to  have  enough  stock  on 
hand  to  insure  that  production  will  not  bo  Interrupted  be¬ 
cause  of  a  lack  of  raw  materials,  but  not  so  much  that  all 
of  the  working  capital  is  tied  up  in  the  inventory.  The 
decisions  of  when  to  order  and  how  much  to  order  must  be 
made  in  the  face  of  uncertainty  stemming  from  variances  in 
the  demand  and  in  the  arrival  time  of  an  order.  Demands  for 
the  materials  vary  both  in  the  time  between  demands  and  the 
quantity  demanded.  Thfc  time  between  when  an  order  for  new 
material  is  placed  and  when  it  is  available  for  uaa  is  re¬ 
ferred  to  as  the  leadtime  for  the  order. 

There  are  many  costs  associated  with  maintaining  an 
inventory.  To  begin  with,  there  is  a  coat  to  place  an  or¬ 
der,  even  if  it  is  just  the  time  it  takes  someone  to  process 
the  order.  Then  th' re  is  the  cost  of  the  material  itself. 

If  it  is  necessary  to  barrow  money  in  order  to  purchase  the 


* 
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stock,  then  the  interest  on  the  money  harrowed  is  a  cost. 
Once  the  inventory  arrives,  it  is  race ssary  to  store  it  in 
some  place  until  it  is  ready  to  be  used.  Storing  the  mater¬ 
ial  usually  requires  some  fora  of  expenditure,  either  in 
terms  of  rent  or  the  forfeiture  of  otherwise  productive 
space.  Finally,  there  is  some  penalty  for  not  having  the 
material  on  hand  when  it  is  needed.  This  penalty  may  be  the 
loss  of  a  sale,  a  reduced  level  of  support  or  capability,  or 
the  cost  of  finding  a  substitute.  The  object  of  inventory 
management  is  to  minimize  the  likelihood  of  incurring  a 
shortage  penalty,  while  alao  minimizing  all  of  the  coats  of 
having  stock  on  hand. 

The  most  commonly  used  analytical  model  for  minimizing 
the  annual  coat  of  maintaining  an  inventory  la  the  Wilson 
Economic  Order  Quantity  (EOQ)  formula  (5:30).  Given  the 
ordering  cost,  holding  cost  and  annual  demand,  this  modal 
will  compute  the  number  of  units  to  order  (the  EOQ).  Divid¬ 
ing  the  annual  demand  by  the  EOQ  gives  the  number  of  orders 
to  be  placed  in  a  year.  The  strength  of  this  model  is  its 
simplicity,  but  that  is  also  one  of  its  weaknesses.  For 
example,  this  modal  aasumea  that  demand  is  constant,  but  in 
the  real  world,  this  is  hardly  the  case.  Even  so,  this 
model  and  its  derivatives  are  widely  used  and  provide  usable 
results. 

When  the  inventory  is  very  large,  it  has  been  shown 
that  a  small  number  of  items  can  account  for  the  largest 


portion  of  the  dollar  volume  of  the  inventory  (5:424, 

8:182).  Theme  inventories  are  usually  divided  into  and 
assigned  to  categories  based  on  the  value  of  the  annual 
demand  for  the  item.  The  category  with  highest  demand  value 
items  receives  the  highest  degree  of  management  attention, 
and  the  category  containing  the  low  demand  items  receives 
the  least  attention. 

The  Air  Force  Logistics  Command  (AFLC)  manages  nearly 
600,000  items  of  consumable  spares  valued  at  62  billion 
<l:i),  as  well  as  numerous  repairable  items  in  its  inven¬ 
tory.  Replenishment  requirements  for  nonrecoverable  con¬ 
sumption-type  items  are  computed  by  the  AFLC  Economic  Order 
Quantity  (E0Q)  Buy  Computation  System  (D062)  system  (3:12). 
The  E0Q  model  used  provides  a  near  optimal  order  quantity 
for  minimizing  the  average  annual  cost  of  the  inventory 
system  <5:30-31;  8:79-81). 

In  order  to  facilitate  the  management  of  this  large 
inventory,  each  item  in  it  is  assigned  to  a  particular 
Supply  Management  Grouping  Coda  (SMGC)  according  to  the 
dollar  value  of  its  projected  annual  demand  rate  (PADR) 

(3: 12).  The  stockage  policies  for  individual  items  are  set 
according  to  the  SMGC  the  item  is  in,  as  is  the  level  of 
management  the  items  receive.  These  policies  usually  assume 
that  an  item  remains  in  the  same  management  category  inde¬ 
finitely.  however,  the  item*  often  migrate  from  one  manage¬ 
ment  category  to  another.  This  migration  can  have  a  very 
serious  effect  on  the  computation  of  optimal  order  quanti- 
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ties,  atockage  levels,  and  invantory  growth  (and  tharafore 
on  atock  fund  investment) ,  but  little  ia  known  about  tha 
problem. 

A  recant  Air  Force  Audit  Agency  report  cited  tha  fact 
that  AFLC  ia  operating  under  two  constraints,  ainiaua  pro¬ 
curement  cycle  period  (PCP)  policiea  and  under  funding, 
reaulting  in  AFLC' a  “not  achieving  the  objective  of  mini¬ 
mized  inventory  ordering,  holding,  and  atockout  coata" 
<l:iii> .  The  auditors  estimated  that  AFLC  may  have  in- 
creaaed  ita  average  inventory  invaatment  by  at  leaat  690.6 
million  (l:Tab  A,  7).  A  aimilar  report  wua  filed  by  tha 
General  Accounting  Office  (GA0>  about  the  Defanae  Supply 
Agency  (now  the  Defense  Logiatica  Agency)  in  1976  (10).  The 
GAO  reported  that  nearly  1,149,000  itema  in  DSA  had  annual 
iaauea  of  leaa  than  6400  in  1975,  and  therefore,  atated  that 
coat  aavinga  cor Id  be  realized  by  more  use  of  commerial  dis¬ 
tribution  aystema  for  low  uae  itema,  Thia  prompted  a  study 
by  Smith  and  Gumbert  which  discovered  that  there  ia  a  large 
amount  of  item  migration  (movement  from  one  management  cate¬ 
gory  to  another,  usually  because  of  changes  in  demand)  with¬ 
in  the  system  at  the  Defense  Electonic  Supply  Center  (DESC) 
(7).  The  reault  of  thia  migration  was  that  the  value  of  the 
atock  on  hand  in  the  lowest  item  category  appeared  *•  o  be 
much  larger  than  the  value  of  the  demand  for  these  items;  a 
closer  look  at  the  itema  which  were  over  stocked  revealed 
that  their  atock  was  purchased  while  the  itema  were  in  one 


of  the  higher  categorlua,  not  while  they  were  in  the  low  one 
<7 :SMITH4) .  When  the  demand  for  the  itema  decreased,  they 
migrated  down  to  the  lower  category,  carrying  their  atock 
with  them,  and  hence,  the  appearance  of  having  over-bought. 
It  ia  believed  that  a  aiailar  migration  problem  may  exiat  in 
the  AFLC  inventory  ayatem  and  may  account  for  part  of  the 
AFAA  findinga. 

Item  migration  ia  primarily  cauaed  by  changea  in  the 
demand  for  an  item,  and  aa  auch,  it  can  effect  inventory 
inveatment  in  one  of  two  waya.  Firat,  it  can  increaae  the 
number  of  backordera  whan  an  item  migratea  from  a  lower 
category  to  a  higher  one.  Second,  it  can  increaae  the  amount 
of  exceaa  atock  when  an  item  migratea  from  a  higher  category 
to  a  lower  one.  Thia  ia  becauae  upward  migration  impliea  an 
unanticipated  increaae  in  demanda  and  downward  migration 
impliea  an  unanticipated  decrease  in  demanda. 

Problem  Statement 

The  level  of  item  migration  in  the  AFLC  inventory  aya¬ 
tem  ia  unknown  and  haa  not  been  included  in  any  inventory 
control  policy.  By  neglecting  thia  aituation,  AFLC  may  have 
unknowingly  increaaed  its  inventory  coata.  Thus,  it  ia 
neceaaary  to  determine  the  level  of  item  migration  under  the 
current  ayatem  and  to  determine  what  effecta  thia  haa  on 
inventory  coata.  New  atockage  policies  which  consider  item 
migration  muat  then  be  developed,  if  migration  ia  indeed  a 
problem . 
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Research  Question 


What  effect,  if  an/,  doea  iten  migration  have  on  atock- 
aga  policies,  inventory  growth,  and  the  dollar  value  of  in¬ 
vestments  in  the  AFLC  inventory  system? 

Scope 

The  AFLC  inventory  system  includes  both  nonrecoverable 
and  recoverable  items,  each  governed  by  a  different  manage¬ 
ment  system  because  of  the  different  natures  of  the  items. 
Since  the  volume  of  data  which  needs  to  be  processed  for 
each  of  these  is  very  great,  this  study  will  concern  itself 
only  with  the  nonrecoverable  system.  However,  the  tech¬ 
niques  used  to  investigate  migration  in  one  system  should 
equally  apply  in  the  other. 

A  detailed  evaluation  of  the  effects  of  item  migration 
on  atockage  policies  will  not  be  conducted  by  this  study. 
Such  a  task  would  require  the  use  of  a  detailed  inventory 
simulation  model.  While  such  models  are  available,  they  are 
somewhat  difficult  to  use  and  would  require  too  much  time  to 
validate  the  results.  Thus,  this  study  will  perform  a  more 
deductive  policy  evaluation  using  the  results  of  previous 
migration  studies  as  guides  to  identifying  the  symptoms. 
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Literature  Review 

Smith  and  Gumbert.  The  paper  by  Smith  and  Gumbert  (7> 
ie  the  principle  reference  on  migration  in  large  inventory 
systems.  This  paper  is  the  report  of  a  study  conducted  at 
the  Defense  Electronics  Supply  Center  (DESC),  which  is  part 
of  the  Defense  Logistics  Agency  <DLA>.  The  study  determined 
that  even  though  the  number  of  items  in  a  given  management 
category  remained  the  same  from  one  period  to  the  next, 
thure  is  a  different  mix  of  items  each  time  because  of  the 
amount  of  item  movement  in  the  system.  Smith  and  Gumbert 
called  this  movement  item  migration  and  tried  to  determine 
the  causes  of  it.  They  found  out  that  more  than  93  percent 
of  the  migration  was  due  to  changes  in  demand  or  changes  in 
price  and  demand;  whereas,  less  than  4  percent  was  due  to 
price  changes  alone. 

This  atudy  also  diacovered  that  the  likelihood  that  an 
item  would  remain  in  its  current  category  increased  the 
longer  it  remained  there.  That  is,  the  longer  an  item  was 
in  the  same  category,  the  more  likely  it  was  to  remain 
there.  This  suggests  that  there  may  be  a  need  for  stockage 
policies  which  take  into  consideration  the  time  an  item  has 
been  in  the  same  category.  Another  important  finding  of  the 
study  was  that  the  apparent  long  supply  in  the  low  category 
was  from  stock  that  had  actually  been  purchased  in  a  higher 
category.  Similarly,  there  were  a  greater  number  of  back¬ 
orders  associated  with  upward  migrating  items  than  with 
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stable  items.  This  is  caused  by  the  combination  of  a  lag  in 
the  true  requirements  with  respect  to  the  quarterly  fore¬ 
casted  demand  and  the  increase  in  lead  time  as  the  item 
migrates  upward  <7:SHITH6>. 

Hobson  and  Kirchoff.  This  thesis  extends  the  work  done 
by  Smith  and  Gumbert  on  migration  at  DESC  <£) .  The  purpoae 
of  this  thesis  was  to  determine  whether  or  not  migration 
patterns  could  be  modelled  as  a  Harkov  chain.  Hobson  and 
Kirchoff  used  essentially  the  same  DESC  data  as  did  Smith 
and  Gumbert  plus  the  data  that  have  become  available  since 
the  earlier  study  was  completed.  The  later  study  confirmed 
the  results  obtained  by  Smith  and  Gumbert,  but  was  unable  to 
develop  a  Markov  chain  which  modelled  the  system.  This  was 
because  the  system  is  not  stationary.  An  attempt  at  divid¬ 
ing  the  population  into  two  subgroups  in  an  effort  to  find  a 
more  stationary  sample  also  failed  to  develop  a  Harkov 
chain.  Nonetheless,  the  effort  did  do  much  to  further  the 
understanding  of  the  migration  process.  In  particular,  this 
study  was  able  to  show  that  the  population  could  be  divided 
into  two  subgroups,  one  of  relatively  stable  items  and  the 
other  of  the  less  stable  ones.  This  information  might  be 
used  to  develop  different  stockage  policies  for  the  two  sub- 
g. sups . 

Diaz.  This  thesis  considered  the  change  made  by  AFLC 
which  a. -reased  the  minimum  buy  quantity  to  six  months  worth 
of  demand  from  DOD  requirement  of  three  months  worth  (4) . 


This  mea ns  that  aach  order  aada  muat  ba  large  enough  to 
satisfy  the  current  demand  for  at  leaat  six  montha  regard- 
leaa  of  what  the  computed  optimum  EOQ  in.  (The  minimum  buy 
quantity  haa  since  been  increaaed  to  one  year's  worth  of 
demand).  The  motivation  for  thia  study  was  en  audit  conduc¬ 
ted  by  the  Air  Force  Audit  Agency.  While  this  study  did  not 
directly  address  the  migration  problem,  it  considers  a  prob¬ 
lem  which  might  be  exacerbated  by  migration.  One  of  the 
findings  of  the  study  was  that  increasing  the  procurement 
cycle  period  (POP)  did  cause  the  value  of  long  supply  to 
increase  significantly,  confirming  the  audit  report  (4*60). 

Regulation  AFLCR  57-6.  This  regulation  is  entitled 
“Requirements  Procedures  for  Economic  Order  Quantity  (EOQ) 
Items’*  (3).  It  establishes  policy  and  procedures  for  compu¬ 
ting  requirements  for  EOQ  items  and  provides  guidance  for 
maintaining  the  EOQ  Buy  Budget  Computation  System  (D062) . 
Thia  document  furnish*-  the  basic  definitions  for  the  terms 
used  in  the  AFLC  D062  system. 

Inventory  Theory  Textbooks.  Two  textbooks  on  inventory 
theory  and  management  were  used  in  the  course  of  this  study. 
The  first  book  was  Analvala  of  Inventory  Systems  by  G. 

Hadley  and  T.  N.  Whitin  (5).  This  book  is  one  of  the  beat 
sources  for  classical  inventory  theory.  It  contains  a  de¬ 
tailed  development  of  the  economic  order  quantity  (EOQ) 
equation  and  the  assumptions  used  to  develop  the  equation. 
Hadley  and  Whitin  also  develop  extenaiona  to  the  basic  EOQ 
model,  which  try  to  account  for  nor.-deterministic  demands. 
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non-constant  laad  timee,  am  wall  aa  othar  factor*  which 
vlolata  tha  assumptions  of  tha  basic  EOQ  model.  The  second 
book  la  called  Inventory  Control:  Theory  and  Practice  by 
Martin  K.  Starr  and  David  W.  Miller  (8).  This  book  covers 
essentially  tha  same  material  as  does  Hadley  and  Whitin,  but 
offers  a  different  perspective  on  tha  subject.  The  two 
books  compliment  one-another  quite  well. 

Overview 

Chapter  II  contains  a  discussion  on  tha  AFLC  inventory 
system.  A  brief  description  of  tha  five  Air  Logistics  Cen¬ 
ters  (ALCa)  is  given,  a  closer  examination  of  the  different 
supply  management  grouping  codes  is  presented,  and  a  brief 
description  of  the  computations  used  in  the  D062  system  is 
presented. 

Chapter  III  describes  the  methodology  used  to  determine 
the  degree  of  item  migration  in  the  AFLC  inventory  system. 

It  inc'udes  a  discusaion  on  the  construction  of  the  data 
baae,  and  the  analysis  approach  that  was  used.  A  description 
of  the  statistical  tests  employed  la  also  presented. 

Chapter  IV  presents  tha  results  of  the  analysis. 

Finally,  Chapter  V  summarize*  the  project  and  provides 
some  conclusions  drawn  from  tha  results.  Recommendations  for 
further  study  are  given. 
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II.  AFLC  Inventory  System 


?D.frrgd,uctApn, 

The  Air  Force  Logistics  Command  (AFLC)  has  the  respon¬ 
sibility  of  providing  the  critical  logistics  support  for  the 
combst  and  support  elements  of  the  United  States  Air  Force. 
Each  item  managed  within  AFLC  is  assigned  to  one  of  the  five 
AFLC  Air  Logistics  Centers  (ALCs) .  Item  msnagers  et  each  of 
the  ALCs  are  responsible  for  computing  replenishment  re¬ 
quirements  for  all  centrally  procured  items. 

The  nearly  600,000  item  Air  Force  consumables  inventory 
would  be  impossible  to  menage  if  done  without  the  aid  of 
computers.  The  main  system  used  by  AFLC  for  consumable  item 
management  is  called  the  E0Q  Buy'  Budget  Computation  System, 
the  D062  system.  This  system  maintains  all  of  the  informa¬ 
tion  and  provides  all  of  the  computations  needed  to  manage 
the  inventory.  The  information  that  it  uses  comes  from  the 
five  ALCs  and  various  other  data  systems.  To  further  en¬ 
hance  the  efficiency  of  management  of  the  system,  each  item 
is  categorized  into  a  particular  Supply  Management  Grouping 
Code  (SMGC)  based  on  its  expected  annual  demand  value.  This 
chapter  discusses  the  SMGCs  and  their  use  in  the  D062 
system. 

This  chapter  does  not  present  a  datailed  discussion  on 
E0Q  theory;  this  is  more  than  adequately  covered  in  other 
treatments  of  the  subject  <4,  5,  8).  Instead,  it  provides 
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an  introduction  to  tha  particular  iaplaaantation  uaad  by 
AFLC  and  ita  daparturaa  froa  tha  claaaical  thaory. 

AFLC  Air  Loaiatica  Cantara 

AFLC  ia  a  larga  organization  coapoaad  of  fiva  Air 
Logistics  Cantara  (ALCa),  aach  of  which  aanagaa  a  uniqua 
portion  of  tha  total  AFLC  invantory.  Table  2.1  praaanta  tha 
naaaa  of  tha  ALCa  and  thair  locationa  and  Appendix  E  liata 
tha  major  ayatama  and  coaponanta  maintainad  at  aach  ALC.  An 
itam  ia  aaaignad  to  only  ona  ALC  for  management.  Each  ALC 
praparaa  raporta  on  ita  own  invantory  holdinga  for  Haadquar* 
tara  AFLC,  which  than  aummarizaa  thaaa  in  a  aingla  aat  of 
raporta  on  tha  total  Air  Forca  invantory. 


TABLE  2.1 

AFLC  Air  Loglatica  Cantara 


ALC 

Symbol 

Location 

FYS5  Funds 

Oklahoma  City 

OC 

Tinker  AFB,  OK 

6,944 

Ogden 

00 

Hill  AFB,  UT 

5,970 

San  Antonio 

SA 

Kelly  AFB,  TX 

13,327 

Sacramento 

SM 

McClellan  AFB,  CA 

3,448 

Warner -Robbins 

WR 

Robbins  AFB,  GA 

7,046 

1.  Sourca:  Command  Information  Digast  <2> 

Supply  Managamant  Grouping  Codas  (SMGC) 

Studiaa  hava  ahown  that  tha  itama  in  larga  invantory 
ayatama  can  ba  atratifiad  into  diffarant  groupa  baaad  on  the 
dollar  value  of  demand  of  tha  itam  (5:424,  8:182).  In  tha 
AFLC  system,  an  itam  ia  assigned  to  a  Supply  Management 


Grouping  Cod*  <SMGC)  based  on  its  annual  dollar  demand 
valus.  During  the  period  covers J  by  ths  study,  thsrs  wars 
four  categories,  labelled  X,  T,  P,  and  M  (from  low  to  high), 
but  since  December  1934,  there  are  only  three,  T,  P,  H. 

This  study  only  considers  the  .  Ider  date  with  four  cate¬ 
gories.  Tsbls  2.2  summarizes  tha  break-points  between  the 
categories. 


TABLE  2.2 


3upply  Management  Grouping  Coda  Break-points 


Category 

Code 


Old 

Range1 


New 

Range 


2 


X 

T 

P 

N 


«0  to  *500 
*500.01  to  *5000 
*5000.01  to  *50000 
over  *50000 


N/A 

*0  to  *2500 
*2500.01  to  *50000 
over  *50000 


1 .  Before  December  1984 

2.  After  December  1984 


The  SMGC  that  on  item  is  in  denotes  the  degree  of  man¬ 
agement  intensity  required  for  that  item.  For  example,  an 
item  in  SMGC  X  receives  a  low  degree  of  management  intensi¬ 
ty,  whereas  an  item  in  SMGC  M  receives  a  very  high  degree, 
with  special  emphasis  on  accuracy,  completeness,  and  timeli¬ 
ness  of  input  data  (3:12).  As  is  described  below,  the  SMGC 
that  an  item  is  in  also  determines  the  demands  usad  xn  com¬ 
puting  the  optimum  order  quantity,  as  well  as  the  re-order 
level,  termination  level,  and  lag  time.  If  the  annual  demand 
value  of  an  item  exceeds  the  upper  bound  of  ita  category  by 
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at  least  4100  for  thraa  months.  It  Is  automatically  re¬ 
assigned  to  a  higher  category,  with  a  similar  action  for 
being  under  tha  lower  limit.  This  is,  by  definition,  item 
migration. 

When  an  item  is  re-assigned  to  anothar  SMGC,  it  is  also 
assigned  to  a  new  item  manager.  A  new  re-order  point,  data 
level,  termination  level,  and  safety  level  are  also  comput¬ 
ed.  Thus,  if  an  item  moves  often,  there  ia  a  lot  of  periph¬ 
eral  actions  which  must  be  accomplished  besides  simply  not¬ 
ing  the  change  in  status. 

EQQ  Buy  Budget  Computation  System  (D062) 

According  to  AFLC  Regulation  57-6,  “The  main  function 
of  the  D062  system  is  to  compute  requirements  on  nonrecover - 
able  items  under  the  jurisdiction  of  the  Air  Force"  (3:32). 
The  objective  of  the  system  is  "to  provide  all  levels  of 
management  with  the  tools  needed  to  make  logistics  decisions 
within  the  scope  of  the  system"  (3:32).  The  system  computes 
the  wholesale  stock  levels  and  the  material  requirements  for 
all  centrally  acquired  items  with  particular  expandability, 
recoverability,  and  repairability  codes  (ERRC).  To  accom¬ 
plish  this,  the  system  uses  a  model  based  on  the  classical 
Wilson  Lot  Size  formula  to  compute  the  economic  order  quan¬ 
tity  (EOQ). 

The  demands  used  in  computation  of  the  EOQ  are  actually 
the  average  of  the  past  wight  quarters  demand  (if  the  item 
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has  not  baan  in  tha  ayataa  for  aight  quarters,  than  aati- 
■ataa  ara  uaad),  multiplied  by  tha  peacetime  program  ratio 
(PPR>.  Tha  PPR  takaa  into  account  prograaaad  flying  houra 
for  thoaa  itaaa  which  hava  daaanda  tiad  to  flying  activity 
auch  sa  fual  and  oil.  In  addition,  a  diffarant  set  of  da- 
aand  elements  ia  uaad  for  tha  lower  two  SMGCa  than  for  tha 
highar  two.  For  itaaa  in  X  or  T,  tha  daaanda  used  ara  tha 
aua  of  sales,  tranafar,  and  nonracurring  daaanda,  wharaaa 
thoaa  itaaa  in  P  and  M  uaa  tha  aua  of  aalaa  and  tranafar 
daaanda  nattad  by  tha  aua  of  aalaa  raturna  and  tranafar 
raturna  (3:78).  For  itaaa  which  ara  a  part  of  an  inter- 
changaability  and  substitution  (I&S)  family,  all  daaanda  and 
raturna  ara  conaolidatad  to  tha  I&S  aaatar;  tha  master 
item's  actual  unit  prica  and  laadtiaaa  ara  uaad  instead  of 
tha  family  members'  individual  data  (3:78>. 

Bacauaa  daaanda  ara  not  conatant  aa  ia  aaauaad  in  claa- 
aical  inventory  thaory,  AFLC  uses  a  variabla  aafaty  laval  to 
inaura  that  thara  ia  anough  stock  to  covar  tha  axpactad 
laadtiaa  daaanda.  Tha  aafaty  laval  ia  tha  nuabar  of  atand- 
ard  daviationa  worth  of  daaanda  to  allow  on  a  particular 
itaa.  Tha  formula  which  coaputaa  tha  nuabar  of  standard 
deviations  to  ba  used  (denoted  aa  K)  ia  quite  complex,  in¬ 
corporating  a  nuabar  of  different  variables,  aa  aaan  in 
figure  2.1. 

The  standard  deviation  ia  computed  by  fixac  determining 
the  mean  absolute  deviation  (MAD),  which  "ia  tha  average 
over  tha  base  period  of  tha  absolute  difference  between  each 
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quarter's  actual  net  recurring  demands  and  the  quarterly 
average  (3  •  MDR>"  (3:80).  The  standard  deviation  ia  then 
computed  aa  follows: 

S.D.  «  0 . 85»  ( PPR )  *  O.L=)45«MAD  * 

(.82375  •  . 42625 *Leadti me)  (2.1) 

where  PPR  is  the  peacetime  program  ratio,  the  constant 
0.5945  converts  the  quarterly  MAD  to  a  monthly  MAD,  an^  the 
constants  0.82375  and  0.42625  express  the  variance  (MAD) 
over  leadtime  (3:80). 


•_v, 


K  *  -0.707  In 


2  *  HC  *  0  •  UC 

SF  •  (1/  <^R)  •  SD  •  (l-exp(-  */2»Q/SD)> 


where:  ?IC  *  Holding  Cost 

Q  *  Demands  EOQ 
UC  *  Actual  Unit  Cost 
SF  *  Implied  Shortage  Factor 
R  *  Average  Requisition  Size 
SD  *  Standard  Deviation  of  Leadtime  Demand*  -\V 

exp, In  *  exponential  and  natural  log  functions  ‘>1 

Figure  2.1  Formula  for  K  in  Safety  Level  Equation  w* 


While  the  AFLC  EOQ  Buy  Computation  System  is  based  on 
the  economic  lot  size  equation,  constraints  exist  in  the 
system  which  significantly  influence  what  quantity  of  an 
item  is  actually  procured.  The  most  important  of  these 
constraints  ia  the  minimum  buy  quantity.  D0D1  4140.39  spe¬ 
cifies  that  e  procurement  cycle  minimum  of  three  months  and 
a  maximum  of  three  years  will  be  used  to  edjust  the  optimum 
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EOQ  quantity  <9:encl  2  p  3) .  This  aaana  that  if  tha  opti¬ 
mum  quantity  to  buy  ia  computad  to  ba  a  aingla  monthm  worth 
of  tha  itam  (baaad  on  currant  demand),  OODI  4140.39  apeci- 
fias  that  thraa  montha  ba  procurad  inataad.  The  purpoaa  of 
thia  ia  to  reduce  tha  total  number  of  order*  (and  tha  asao- 
ciatad  manpower)  that  need  to  placed  for  each  item.  How¬ 
ever,  AFLC  haa  incraaaad  tha  minimum  PCP  to  one  year  to 
further  reduce  tha  number  of  ordara  generated.  A  full  dia- 
cuaaion  of  tha  general  impacta  of  thia  policy  on  the  overall 
inventory  ayatem  can  be  found  in  tha  theaia  by  Diaz  <4). 

The  importance  of  the  minimum  PCP  to  migration  ia  that 
itema  temporarily  migrating  from  a  lower  category  to  a  high 
one  would  be  forced  to  order  much  more  atock  than  they  may 
be  able  to  uae  once  they  migrate  back  down  to  their  original 
level.  When  the  item  movea  back  down,  it  will  carry  all  of 
the  new  atock  it  did  not  uae  aa  excasa.  The  amount  of  ex- 
ceaa  atock  which  will  be  carried  will  depend  on  the  atarting 
category  of  the  item,  the  category  the  order  waa  placed  in, 
and  how  long  the  item  waa  in  the  higher  category  (ie,  how 
much  atock  waa  uaed) . 

Summary 

AFLC  maintains  an  extremely  large  and  complex  inventory 
system,  end  aa  much,  haa  had  to  depart  from  the  classical 
inventory  control  theory  to  manage  it.  The  moat  aerioua 
departure  ia  the  establishment  of  a  large  minimum  buy  quan¬ 
tity;  in  essence,  high  demand  item  buys  can  no  longer  be 
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considered  to  be  computed  by  the  economic  ordering  formula 
This  has  serious  implications  for  items  which  migrate  up 
from  a  lower  category  only  to  later  migrate  back  down. 


ZZX.  Raiaarch  Methodology 


Zntroduetlon 

This  chapter  diacuaaaa  the  construction  of  ths  data 
bass  ussd  in  this  project  (and  the  associated  problems) ,  and 
the  approach  used  to  analyze  the  data  and  inventory  poli¬ 
cies.  The  study  covers  the  fourth  quarter  of  1980  to  the 
first  quarter  of  1985,  numbered  in  the  study  as  002  to  019 
(001,  third  quarter  of  1980,  is  not  used  because  only  the 
data  for  one  ALC  is  available) .  Since  only  a  portion  of  the 
data  on  the  AFLC  master  tapes  for  each  ALC  is  needed,  proj¬ 
ect  tapes  (and  their  backups)  are  crested  with  only  the 
information  needed.  The  approach  umad  to  evaluate  the  data 
is  described  and  some  considerations  for  evaluating  migra¬ 
tion  effects  on  policy  are  discussed. 

D«jtft_g<?*<L-C9ngfcry£t.4on 

The  D062  Buy  Computation  System  at  AFLC  maintains  very 
detailed  data  tape  records  on  the  inventory  position  of  each 
ALC  by  quarter.  The  CREATE  computer  system  at  AFLC  is  used 
to  perform  all  of  the  required  data  extraction  and  much  of 
the  analysis  for  the  study.  This  system  has  numerous  tape 
drives  and  a  very  large  disk  capacity,  thus  allowing  a  num¬ 
ber  of  jobs  to  be  executed  at  the  same  time.  Even  so,  ex¬ 
tracting  the  data  is  a  very  time  consuming  process  because 
of  the  nearly  600,000  records  (per  quarter)  which  need  to  be 


processed. 

Data  Baaa  Description.  All  of  tha  data  uaad  on  thla 
projact  la  extracted  froa  tha  AFLC  E00  hiatory  data  tapaa. 
Each  racord  on  tha  hiatory  tapaa  la  1600  bytaa  long  and  in¬ 
cludes  detailed  information  about  each  itaa  in  tha  inven¬ 
tory.  Bacauaa  of  tha  alza  of  tha  racorda,  tha  data  for  a 
aingla  quarter  nay  occupy  aa  aany  aa  twenty-five  tapaa. 
Reading  tha  data  from  thaaa  tapaa  takaa  five  to  aix  houra 
for  each  quarter,  aoatly  bacauaa  tha  few  important  piacaa  of 
information  muat  be  aaparatad  from  tha  unneeded.  Thus,  in 
order  to  aimplify  matters,  a  aat  of  tapaa  is  created  to 
contain  just  tha  data  alamanta  needed  for  thia  projact. 

Thia  new  aat  of  tapaa  ca..  atora  tha  data  for  an  entire  quar¬ 
ter  on  a  aingla  tape,  thereby  reducing  tha  number  of  tapaa 
which  need  to  be  procaaaad.  Appendix  A  givaa  tha  racord 
atructura  of  tha  projact  tapaa. 

Tha  projact  data  tapaa  are  created  by  a  FORTRAN  program 
which  rmada  a  record  froa  the  EOQ  Heater  tape,  axtracta  tha 
data  of  interest,  raformata  it  and  copiaa  it  back  out  to  tha 
project  tape  (aaa  Appendix  B  for  tha  program  Hating).  Tha 
program  waa  written  ao  that  it  would  work  for  any  quarter 
and  any  ALC  by  uaing  the  Job  Control  Language  CJCL)  to  aat 
up  tha  apacific  filaa  to  be  uaad.  A  liating  of  tha  program 
and  a  asmpla  of  tha  JCL  which  uaad  it  can  be  found  in  Appen¬ 
dix  B.  After  a  tape  waa  created,  it  waa  aortad  by  federal 
stock  class  and  identification  number.  (Tha  EOQ  master 
tapes  are  already  suppoaed  to  ba  sorted  thia  way,  but  early 
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analysis  of  tha  data  indicatad  that  many  itaas  wara  out  of 
ordar.) 

Onca  tha  project  tapaa  wara  created,  anothar  tapa  was 
built  which  has  tha  data  in  a  format  to  facilitata  time-de- 
pandant  migration  analysis.  This  tapa.  callad  tha  Migration 
Data  Tapa  <MDT>,  contains  a  racord  for  aach  itaa  that  waa 

lYtr.  in.  tha  San  Ant slo i. <?-.* US. . . ^ y 

San  Antonio  was  chosan  bacauaa  it  has  tha  longaat  data  run 
not  brokan  by  niaaing  data.  It  also  had  tha  aacond  highast 


amount  of  migration  of  tha  fiva  ALCs,  so  tha  rasulta  will 
show  tha  worst  caaa  migration  for  tha  ayatam  (Warnar-Robbins 
ALC  had  tha  highast,  but  it  had  too  many  missing  quartara  to 
ba  useful).  Each  racord  starts  with  tha  stock  numbar  of  tha 
itam,  than  contains  tha  ALC,  SMGC,  unit  price,  and  PMDR  of 
tha  itaa  for  twalva  conaacutiva  quartara.  Tha  racord  atruc- 
tura  for  this  tapa  is  shown  in  Appandix  A. 

Two  programs  are  uaad  to  craata  tha  migration  data  tapa 
(MDT).  Tha  first  program  is  uaad  to  put  tha  data  for  tha 
first  quartar  into  tha  12  quartar  format  uaad  on  tha  tapa; 
tha  quartara  yat  to  ba  uaad  ara  filled  with  "Z"a  which  indi- 
cata  missing  data.  Tha  aacond  program  raada  a  racord  from 
tha  naw  quartar  baing  addad,  end  comparas  it  to  a  racord 
from  tha  currant  MDT.  If  tha  stock  numbers  of  tha  naxt  itam 
of  both  filas  match,  than  tha  data  for  tha  naw  quartar  is 
simply  addad  to  tha  currant  MDT  racord  and  tha  racord  is 
written  to  tha  naw  MDT  fila.  If  instead  tha  naw  quartar 
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coaaa  bafora  tha  currant  MDT  racord,  than  thia  indicataa 
that  thia  la  a  naw  ltca  in  tha  ayataa.  A  naw  MDT  racord  la 
craatad  with  all  of  tha  quartara  firat  f Iliad  with  Za,  than 
tha  data  addad  for  tha  currant  quartar.  Thia  naw  racord  la 
than  writtan  out  to  tha  naw  MDT  fila.  If  tha  naw  quartar 
racord  coaaa  aftar  tha  currant  MDT  racord,  than  thia  indi¬ 
cataa  that  tha  currant  MDT  itaa  haa  laft  tha  ayataa.  Bacauaa 
aach  of  tha  quartara  in  a  racord  ia  fillad  with  ''Z"a  whan  it 
waa  craatad,  nothing  aora  naada  to  ba  dona  to  tha  racord, 
and  it  la  writtan  back  out  to  tha  naw  MDT  fila.  Figura  3.J 
illuatrataa  tha  logic  juat  diacuaaad.  Tha  liatinga  of  tha 
prograaa  diacuaaad  hara  can  ba  found  in  Appandix  B. 


Caaa  A 

Otr  N  Otr  M*l 

1  Hatch  1 

2  Match  2 

3  <  4 

4  3 

5  6 


Caaa  B 

Otr  M  Otr  N-l 

1  Match  1 

2  Match  2 

4  >  3 

5  4 

6  5 


3  <  4  -> 

Itaa  3  laft  ayataa 

Raad  naxt  racord  froa 
Qtr  N  only: 


9%t  V  a&sJLil 

4  Match  4 
3  Match  5 


4  >  3  -> 

Itaa  3  antarad  ayataa 

Raad  naxt  racord  froa 
Qtr  M*1  only: 


Qtr  M  Qtr  M*1 

4  Match  4 
3  Match  5 


Figura  3.1  Illuatration  of  Matching  Algoritha 
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Many  problaaa  wars  ancountarad  whila  trying  to  con- 
atruct  tha  projact  date  tapea.  Tha  majority  of  tha  problaaa 
ataa  froa  tha  low  priority  that  ayataaa  analyaia  ia  givan  by 
AFLC.  Tha  priaary  problaa  ia  aiaaing  tapaa.  Each  of  tha  ALCa 
haa  at  laaat  ona  tapa  aiaaing  during  tha  pariod  of  tha 
atudy,  by  far  tha  worat  ona  baing  Warnar-Robbina  ALC  with 
tapaa  aiaaing  in  alght  (out  of  19)  quartan.  In  all,  thara 
ara  16  tapaa  aiaaing.  Tha  aacond  problaa  ia  unraadabla 
tapaa.  Only  Oklahoaa  City  ALC  and  Ogdan  ALC  do  not  hava  any 
unraadabla  tapaa;  wharaaa,  tha  othar  thraa  ALCa  hava  ona  bad 
tapa  aach.  Figura  3.2  aummarizaa  tha  final  atatua  of  tha 
AFLC  EOQ  hiatorical  data  tapaa.  Anothar  problaa  ancountarad 
ia  that  tha  EOQ  Maatar  filaa  ara  not  corractly  aortad.  Thia 
ia  aolvad  by  raaorting  aftar  tha  projact  filaa  ara  craatad 
<Ona  nota  on  aorting  --  aorting  ahould  only  ba  dona  on  tha 
fadaral  stock  claaa  (FSC)  and  tha  national  itaa  idantifica- 
tion  nuabar  (NUN)  fialda  without  including  tha  aatarial 
aanagaaant  coda  NNC  fiald).  Lastly,  ona  quartar  of  Oklahosa 
City  data  ia  uaalaaa  (aoat  of  tha  alamanta  contain  zaroa, 
avan  non-nuaaric  alaaanta) . 

Collactlng  Migration  Data.  Tha  projact  data  tapaa  and 
tha  migration  data  tapa  ara  usad  to  build  ona-stap  migration 
tablaa  and  collact  tima-dapandant  data,  raapactivaly .  Tha 
ona-atap  migration  tablaa  racord  tha  numbar  of  itams  which 
migrata  froa  ona  catagory  to  anothar  for  aach  quartar. 
Tima-dapandant  data  includa  auch  thinga  as  tha  numbar  of 
quartara  a  givan  itaa  ia  in  a  givan  SMGC. 
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Quarter 


1111111111 
ALC  1234567690123456789 

0 C  aXXXXXXXXXXbXXXXXXX 
00  aXXXXXXXXaXXXXXXXXX 
SA  rXaXXXXXXXXXXXXaXXa 
SM  XXXXXXrXXXXXXXXaXXX 
WR  aaXXXaXXXaraXaaXXaX 

Whara: 

X  ,«  tapa  ok 
b  *  data  bad 
a  *  aiaaing  tapa 
r  »  unraadabla  tapa 

Flgura  3.2.  Final  Tapa  Statua  Hap 
To  build  tha  one-step  aigration  tablaa,  tho  data  in  ona 
quartar  ara  aatchad  to  that  cf  tha  next  quartar  uaing  tha 
prograa  HnTCHxx  listad  in  Appandix  B.  Tha  logic  uaad  to 
aatch  tha  racorda  ia  tha  aaaa  aa  that  deacribad  by  Figura 
3.1,  axcapt  that  tha  antaring  and  laaving  racorda  wara  only 
countad  and  not  writtan  out  to  a  fila.  To  count  tha  aigra- 
tiona,  an  array  ia  aat  up  to  hold  tha  count  of  tha  nuabar  of 
itaaa  aigrating  froa  ona  SKGC  to  snothar  (including  tha 
nuabar  of  itaaa  "aigrating**  to  thaaaalvaa;  that  ia,  not  ai¬ 
grating  at  all).  Thia  ia  dona  by  aiaply  writing  a  function 
which  raturna  an  indax  (an  intagar)  for  tha  SMGC  valua  (a 
character)  paaaad  to  it,  than  uaing  tha  function  aa  tha 
array  paraaetera.  Thua,  tha  coda  to  ir.craaant  tha  counter 
which  rapraaanta  tha  aigration  froa  quartar  A  to  quartar  B 
ia  aiaply: 

HI GRATE ( INDEX ( ASHGC) , INDEX (BSMGC) )  - 

MIGRATE ( INDEX ( ASHGC) , INDEX ( BSHGC) )  *  1 
whara  MIGRATE  ia  diaonaionad  aa  a  5X5  array  (for  tha  four 
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categories  and  antaring/laaving  records),  INDEX  is  the  in¬ 
dexing  function,  and  ASMGC  and  BSMGC  indicate  which  category 
the  current  item  was  in  at  the  end  of  quarters  A  and  B, 
respectively.  By  convention,  an  item  goes  fro*  A  to  B. 

Other  counts  Maintained  by  the  progra*  includes  the 
nuaber  of  ite*s  drawn  fro*  each  file  (A  and  B>,  as  well  as 
the  nuaber  of  unique  iteaa  processed.  This  nuaber  can  be 
used  to  deteraine  the  aaount  of  aoveaent  in  and  out  of  the 
ayatea  that  was  experienced  between  the  two  quarters.  Also 
recorded  la  the  nuaber  of  iteaa  which  are  in  each  SMGC  for 
each  quarter.  The  prograa  outputs  a  report  which  lists  each 
of  these  iteaa,  as  well  as  two  indexes  coaputed  as  described 
below.  A  sample  of  this  report  is  shown  in  Figure  3.3. 


••••  MIGRATION  REPORT  **•* 
Quarter  13  to  14 
ALC  OC 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  *  98945 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  *  90689 
TOTAL  NUMBER  OF  ITEMS  «  100828 


MISMATCH 

INDEX 

■  0 

.02076 

BY  SMGC 

IN  A 

72292 

15913 

8664 

BY  SMGC 

IN  B 

63349 

16348 

8847 

FROMNTO 

X 

T 

P 

H 

OUT 

X 

60792 

1801 

162 

10 

9527 

T 

692 

13930 

879 

5 

407 

P 

33 

585 

7624 

246 

176 

H 

4 

4 

162 

1878 

28 

IN 

1829 

28 

20 

6 

0 

MIGRATION  INDEX  BY  SMGC: 


X  T  P  M  AVG 

0.84092  0.87538  0.87996  0.90462  0.87522 

Fig.  3.3  Sample  Quarterly  Migration  Report 
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The  two  indexes  rafarrad  to  above  are  the  Migration 
index  and  the  aisaatch  index.  Both  of  these  indicate  the 
deviation  froa  a  hypothetical  "ideal"  situation,  using  a 
scale  of  zero  to  one,  with  the  ideal  being  at  one  for  the 
Migration  index  and  at  zero  for  the  aisaatch  index.  The  Mi¬ 
gration  index  is  the  ratio  of  the  nuaber  of  iteas  which  re- 
aained  in  a  given  category  to  the  nuaber  of  iteas  in  that 
the  category  started  with  in  quarter  A.  Matheaatically , 
this  would  be  (for  SMGC  X): 


#  of  iteas  raaeining  in  SMGC  X 

- i  (3.1) 

#  of  iteas  in  SMGC  X  for  quarter  A 
Thus,  for  th<a  index  to  equal  one  (its  "ideal"),  there  can 
be  no  Migration  of  iteas  into  or  out  of  a  given  category.  A 
value  of  zero  would  indicate  that  none  of  the  iteas  reaained 
in  their  original  category.  When  Migration  does  occur,  this 
index  indicates  the  fractio"  that  remain  in  the  saae  cate¬ 
gory.  Typically,  the  index  has  a  value  of  0.85  to  0.95. 

The  second  index  coaputed,  the  aisaatch  index,  is  an 
indication  of  the  nuaber  "aisaatchea"  between  the  iteas  in 
the  one  quarter  to  the  iteas  in  the  other.  It  is  coaputed 
by  dividing  the  difference  of  the  larger  of  the  total  nuaber 
of  iteas  in  quarters  A  and  B  and  the  nuaber  of  unique  iteas 
by  the  aaaller  of  the  two  nuabers.  Matheaatically,  this 
would  be 

(#  of  unique  iteas)  -  aax  (#  in  qtr  A,  #  in  qtr  B) 

-  (3.2) 

ain  of  (#  in  qtr  A,  #  in  qtr  B) 
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The  "ideal"  value  for  this  index  is  zero,  indicating  that 
every  itea  in  the  one  quarter  had  a  match  in  the  second, 
except  for  those  necessary  to  account  for  the  difference  in 
the  sizes  of  the  two  files.  A  value  of  one  would  indicate 
that  none  of  the  items  matched  at  all.  Typical  values  for 
this  index  are  0.005  to  0.02.  Both  the  migration  index  and 
the  mismatch  index  are  printed  out  in  the  migration  report 
as  shown  in  Figure  3.3  above. 

Time-dependent  data  are  collected  using  the  migration 
data  tape  (MDT).  The  MDT  has  a  record  for  each  item  which 
was  ever  in  the  San  Antonio  ALC  during  a  three  year  period 
starting  in  1981.  The  FORTRAN  program  MXGSTATA  was  written 
to  scan  each  record  and  collect  statistics  such  as  the  fal¬ 
lowing  items: 

1.  The  number  of  items  which  were  always  in  the  sys¬ 
tem,  the  number  which  enter  then  leave,  and  the 
number  which  leave  and  return; 

2.  The  mean,  variance,  and  standard  deviation  of  the 
number  of  migrations  per  item; 

3.  The  mean,  variance,  and  standard  deviation  of  the 
number  of  quarters  in  the  system,  in  a  given  SMGC, 
and  in  each  particular  SNGC; 

4.  Frequency  counts  of  item  migration  and  quarters  in 
any  SMGC. 

In  addition,  those  items  which  experience  more  than  four 
migrations  in  the  three  year  period,  as  well  as  those  which 
move  in  and  out  the  system,  are  written  out  to  tape  files 


for  star  examination.  Tha  program  Hating  car.  ba  found  in 
Appendix  B,  and  Apparidix  C  contains  tha  full  report  generat¬ 
ed  by  this  program. 

Aa  with  tha  ona-atap  migration  matrices,  migrations  are 
identified  by  a  change  in  SMGC.  An  item  not  in  tha  ayatam 
haa  an  "SMGC"  of  "2".  Tha  program  raada  a  record  (which 
represents  a  aingla  item)  and  “acana"  each  SMGC  (one  for 
each  quarter) ,  incrementing  a  counter  each  time  the  next 
SMGC  ia  the  aame  aa  the  current  one.  If  the  SMGC  changes, 
then  statistics  are  collected  am'  the  counter  is  reset. 

This  routine  counts  the  number  of  migrations  made  by  the 
item  and  the  amount  of  time  (in  quarters)  the  item  spends  in 
a  particular  SMGC.  The  program  then  looks  to  see  if  the 
item  enters,  then  leaves  (or  leaves,  then  re-enters)  the 
system.  If  it  does,  the  item's  record  ia  written  out  to  a 
file  and  a  counter  is  incremented.  Tha  program  collects 
more  statistics,  then  loops  back  to  get  another  record.  It 
finishes  by  preparing  tha  data  for  output  and  writing  the 
report. 

The  program  uses  the  Method  of  Provisional  Means  to 
compute  tha  mean  and  variance  of  tha  various  data  items  of 
interest.  This  method  can  compute  these  values  with  only 
one  pass  through  the  data  and  can  be  more  accurate  than  the 
more  traditional  methods.  This  ia  particularly  useful  in 
this  program,  since  there  are  nearly  200,000  records  proces- 
ad  by  it.  The  algorithm  ia  shown  in  Figure  3.4. 
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Another  program  which  uaea  tha  MDT  data  ia  called 
MIGSTATB.  Thia  prograa  dividea  the  data  into  two  groupa, 

HIGH  and  LOU.  The  HIGH  group  containa  all  of  tha  itema  from 
SHGCa  P  and  M;  whereaa,  the  LOU  group  containa  the  itema 
from  the  categoriea  X  and  T.  MIGSTATB  perforaa  two  taaka. 
Firat,  it  counta  tha  number  of  itema  which  migrate  from  LOU 
to  HIGH  aometime  during  the  twelve  quartera.  Second,  for 
each  category,  it  determinea  the  number  of  itema  origii.ally 
remaining  there  in  the  Nth  quarter.  In  thia  aecond  taak,  if 
an  item  leavea  the  category  at  any  time  during  the  twelve 
quarttra,  it  ia  no  longer  conaidered,  even  if  it  migratea 
back . 

In  tha  proviaional  meano  f'orithu,  the  mean 
and  the  aum  of  the  aquared  deviationa  are  computed 
recuraively  aa: 

COUNTn  *  COUNTn_ j  *  1 

Dn  =  Xn  -  MEANn.i 

MEANn  =  MEANn_ j  ♦  Dn/COUNTn 

VARn  -  VARn_i  ♦  Dn(Xn  -  MEANn> 

where 

COUNTn  ia  the  number  of  tha  firat  n  caaea 

NEANn  ia  the  mean  of  the  firat  r.  caaea 

VARn  ia  the  aum  of  aquared  deviationa  for 
the  firat  n  caaea 

The  eatimate  of  the  mean  ia  MEANjj  and  the 
the  eatimate  of  the  variance  ia  VARjj/  C  (N-l > /N1 

Fig.  3.4.  Method  of  Proviaional  Meana 
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Data  Analysis  Approach 


Tha  analyaia  performed  on  the  data  is  primarily  baaed 
on  the  descriptive  statistics  generated  by  the  programs 
described  above.  Tha  first  task  is  to  determine  just  how 
much  migration  in  being  experienced  in  the  system,  and  then 
to  try  to  identify  any  trends  or  patterns  in  the  migration 
detected.  The  amount  of  migration  is  determined  from  the 
one-step  migration  tables  and  tha  time-dependent  data  analy¬ 
sis.  Identifying  patterns  requires  the  use  of  techniques 
such  as  ANOVA  along  with  the  information  produced  directly 
from  the  data  tapes.  Because  of  the  nature  of  the  system 
being  studied,  a  certain  amount  of  qualitative  analysis  is 
also  conducted. 

Statistical  Analvaia  of  Migration.  In  order  to  gain  a 
quick  understanding  of  the  levels  of  migration  within  the 
AFLC  inventory  system,  the  two  indexes  described  above  (the 
migration  index  and  the  mismatch  index)  are  defined.  These 
quickly  summarize  the  level  of  migration  being  experienced 
in  the  inventory  and  they  provide  summary  statistics  suit¬ 
able  for  such  techniques  as  ANOVA.  The  time-dependent  data 
also  provide  a  number  of  simple  statistics  as  mentioned 
earlier. 

ANOVA  is  used  to  gain  an  understanding  of  the  inter¬ 
relationships  between  the  factors  involved.  The  two  factors 
considered  -re  the  SMGCts  and  the  ALCs.  The  goal  of  this 
analysis  in  to  determine  whether  or  not  there  are  any  sig- 
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niflcant  differences  among  the  ALCa  and  among  the  SMGCa,  and 
if  there  ere  any  significant  interactlona.  A  significant 
difference  among  the  ALCs  might  indicate  that  the  type  of 
product  that  they  handle  has  different  migration  patterns  or 
that  policies  are  being  implemented  differently  in  one  ALC 
than  in  another.  If  a  particular  class  of  material  was  sub¬ 
ject  to  above  average  migrations,  any  policy  changes  might 
need  to  reflect  that.  Similarly,  differences  among  the 
SMGCa  could  also  influence  future  policies  (the  different 
cetegories  already  have  tailored  policies,  so  this  would  not: 
be  difficult  to  implements.  It  is  important  to  note  that 
while  ANOVA  may  identify  differences  among  the  various  fac¬ 
tor  levels,  it  cannot  identify  the  cause  of  those  differen¬ 
ces.  This  will  be  left  to  a  more  qualitative  analysis  of 
the  differences. 

One  of  the  observations  Smith  and  Gumbert  made  was  that 
although  the  number  of  items  in  a  particular  category  at  any 
given  time  appeared  to  be  somewhat  constant,  the  items  in 
the  syatem  may  be  very  different  from  one  period  to  the  next 
<7:SMITH3>.  Therefore,  the  quarterly  migration  tables  can 
only  tell  part  of  the  story.  Migration  caused  by  items 
which  change  categories  only  once  and  then  remain  forever 
would  have  different  policy  implications  than  migration 
caused  by  items  which  often  move  back  and  forth  between  the 
categories.  Smith  and  Gumbert  found  extremely  little  of  this 
type  of  migration  in  their  au^dy  at  DESC. 
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Qualitative  Analvala  of  Migration.  Migration  ia  like 


alcohol:  a  llttla  aay  be  tolerable  in  aoae  aituationa,  but  a 
lot  of  it  ia  uaually  harmful  at  beat.  The  point  at  which 
migration  goea  from  tolerable  to  unacceptable  ia  not  hard 
and  faat;  it  will  depend  very  much  on  the  judgement  of  the 
deciaion  maker  faced  with  the  problem.  Therefore,  thia 
atudy  will  preaent  tha  level  of  migration  in  many  different 
formate  in  order  to  help  the  deciaion  maker  determine  if  the 
levala  found  are  merely  troublesome,  or  if  they  rapreaent  a 
real  problem  which  needa  immediate  attention. 

Policy  Evaluation 

In  order  to  fully  determine  the  effecta  of  migration  on 
a  given  policy,  it  ia  necesaary  to  aimulate  the  ayatem  under 
the  different  policiea,  taking  into  account  item  migration. 
Unfortunately,  thia  atudy  did  not  have  time  to  complete  auch 
an  analyaia.  Inatead,  tha  reaulta  and  recommendatlona  of 
previoua  atudiea  will  be  compared  to  the  reaulta  found  in 
thia  atudy  to  aee  if  they  may  be  applicable. 

Summary 

Thia  chapter  haa  described  tha  methods  uaed  to  extract 
the  project  data  from  the  EOQ  master  tapes  and  format  it  to 
be  uaed  by  the  various  analyaia  programs  in  the  study.  The 
analyaia  approach  waa  discussed  and  the  techniques  to  be 
applied  were  described.  The  next  chapter  presents  th*  re¬ 
sults  of  the  analyaia  performed. 


3-14 


IV.  Analysis  Results 


Introduction 

Thia  chapter  praaanta  the  raaulta  of  th«  various  invea- 
tigatlona  conducted  on  the  AFLC  EOQ  data  dlacuaaed  In  the 
previous  chapter.  This  study  found  a  significant  amount  of 
migration  within  the  AFLC  inventory  system.  In  order  to  gain 
ea  much  insight  into  the  problem  aa  possible,  the  indica¬ 
tions  of  migration  will  be  presented  in  a  number  of  differ¬ 
ent  ways.  Summary  statistics  computed  in  the  study  are 
presented  with  their  interpretations.  These  are  then  broken 
down  by  ALC  and  SMGC,  where  applicable.  The  results  of  the 
time-dependent  migration  analysis  are  presented  next  with  a 
discussion  on  their  significance.  Lastly,  other  considera¬ 
tions  about  the  data  are  presented. 

Migration  Index  Statistics 

The  migration  index  discussed  in  Chapter  3  provides  a 
quick  assessment  of  the  level  of  migration  the  system  exper¬ 
iences  between  any  two  periods.  It  represents  the  percent 
of  items  which  did  not  migrate  that  period;  therefore,  it  is 
a  good  indicator  of  the  item  stability  in  the  system.  The 
index  used  in  this  study  is  a  quarterly  index.  An  index 
value  of  0.90  means  that  90  percent  of  the  items  originally 
in  the  particular  category  in  the  last  quarter  resained 
there  the  following  quarter.  If  the  valur  of  the  index  is 
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0,53  for  four  quarters  in  a  row  and  non#  of  tha  itaaa  which 
aigrata  out  of  tha  catagory  aigrata  back  in,  than  tha  annual 
ind«>."  value  would  bo  (0.90)4  or  0.6561,  indicating  that  only 
about  6b  percent  of  tha  itaaa  in  tha  catagory  were  still 
praaant  cuter  a  year.  Typically,  tha  annual  indax  valua  ia 
lass  than  tha  product  of  tna  aaaociatad  quartarly  indaxaa, 
since  soee  itaaa  aigrata  back  into  thair  original  catagory. 

Bacausa  it  ia  a  diaanaionlaaa  nuabar,  tha  aigration 
indax  can  ba  coaparad  batwaan  tha  various  ALC' a  and  SMGC'a 
to  aaa  if  any  significant  diffarancas  axist.  Tabla  4.1 
auaaarizaa  tha  aigration  indax  valuas  for  tha  quartars  axaa- 
inad  in  this  study.  Thasa  valuas  wars  obtainad  with  tha  BMDP 
4V  Multivariate  Analysis  of  Varianca  prograa.  Ovarall,  tha 
aaan  quartarly  aigration  indax  was  0.8991  indicating  that, 
on  tha  avaraga,  about  90  percent  of  tha  itaaa  in  any  given 
catagory  do  not  aigrata  each  quarter. 

Tabla  4.2  presents  tha  95  percent  confidence  intervals 
for  tha  grand  aaan  and  tha  ALC  aaans,  and  Figure  4.1  pre¬ 
sents  tha  saaa  inforaation  graphically.  Tha  grand  aaan  for 
tha  aystaa  lias  batwaan  0.885  and  0.914.  This  corresponds 
to  a  0.61  to  0.70  annual  index  valua  (aasuaing  that  itaaa  do 
not  migrate  back  into  thair  original  categories),  iaplying 
that  as  aany  as  30  to  39  percent  of  tha  itaas  in  tha  syataa 
aigrata  each  year. 

Froa  Tabla  4.1,  one  can  also  gat  tha  overall  aaan  index 
valua  for  each  ALC.  Oklahoaa  City  (0C)  and  Ogden  <00>  have 
aiailar  index  values,  Sacraaento  (SH>  haa  a  slightly  lower 


value,  followed  by  San  Antonio  <SA>  end  Warner-Robbins  (WR> . 
Thaaa  last  two  alao  havn  auch  highar  variancaa  than  do  tha 
firat  thraa.  Tha  confidanca  intervals  in  Table  4.2  and  Fig¬ 
ure  4.1  show  that  tha  difference  between  the  San  Antonio 
index  <SA)  and  tha  OC,  00,  and  SM  indexes  is  statistically 
significant,  even  with  the  higher  variance  (this  is  because 
the  interval  for  SA  does  not  overlap  the  intervals  for  OC, 
00,  or  SH) .  The  interval  for  Warner-Robbins  is  so  large 
because  of  the  ssall  aaaple  size  combined  with  the  high 
variance. 

While  this  difference  between  the  ALCs  is  significant, 
it  is  unclear  why  this  is  so.  One  possible  cause  say  have 
to  do  with  the  six  of  systems  and  components  managed  by  the 
ALCs.  If  this  is  tha  case,  then  a  study  should  be  conducted 
to  see  if  the  item  stock  classes  can  be  grouped  in  terms  of 
their  propensity  to  migrate.  If  this  can  be  done,  then  the 
cause  for  such  a  tendency  should  be  identified.  It  may  be 
necessary  to  develop  new  policies  which  take  this  tendency 
into  account  if  it  cannot  be  corrected. 
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TABLE  4.1 


Summary  Migration  Indax  Statiatica 


ALC 

SHOC 

Sampla 

SlStt 

Std  Pav 

ALL 

ALL 

168 

0.8991 

0 . 0965 

OC 

ALL 

40 

0.9259 

0.0374 

X 

10 

0.9495 

0.0453 

T 

10 

0.9086 

0.0376 

P 

10 

0.9180 

0.0320 

H 

10 

0.9274 

0.0234 

00 

ALL 

36 

0.9202 

0.0396 

X 

9 

0.9384 

0.0618 

T 

9 

0.9063 

0.0306 

P 

9 

0.9133 

0.0298 

M 

9 

0.9228 

0.0239 

SA 

ALL 

40 

0.8613 

0.1463 

X 

10 

0 . 8904 

0.1171 

T 

10 

0.8467 

0.1361 

P 

10 

0.8505 

0.1421 

H 

10 

0.8577 

0.1974 

SM 

ALL 

36 

0.9140 

0.0390 

X 

9 

0 . 9470 

0.0456 

T 

9 

0 . 9008 

0.0348 

P 

9 

0.9036 

0.0251 

M 

9 

0.9047 

0.0331 

WR 

ALL 

16 

0.8453 

0.1635 

X 

4 

0 . 8878 

0.1700 

T 

4 

0 . 8252 

0.1893 

P 

4 

0.8337 

0.1900 

M 

4 

0.8343 

0.1720 

ALL 

X 

42 

0.9266 

0.0863 

T 

42 

0.8838 

0.0917 

P 

42 

0.8898 

0.0929 

H 

42 

0.8961 

0.1109 

<W* 

V* 

V’ 


.  * 
<* 
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TABLE  4.2 


93  Percent  Confidence  Zntervele  for  Migration  Index 


ALC 

Low 

HI  3k 

ALL 

o.aas 

0.914 

0C 

0.914 

0.938 

00 

0.907 

0.933 

SA 

0.838 

0.884 

SM 

0.901 

0.927 

WR 

0.739 

0.932 

.75  .©0  .85  .90  .95 

Figure  4.1  Graphic  Intervals  For  Migration  Index. 

Table  4.1  also  presents  the  seen  index  values  by  SMGC 
and  Table  4.3  and  Figure  4.2  presents  the  related  95  percent 
confidence  intervals.  Thess  indicate  that  there  la  no  sta¬ 
tistical  difference  in  the  migration  index  between  the  cate- 


though  it  is  slightly  higher  for  SMGC  X).  However,  it  will 
be  shown  later  that  the  average  length  of  time  an  item 
spends  in  a  given  category  before  migrating  does  differ 
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signif icantly 


TABLE  4.3 

93  Percent  Confldanca  Intarvala  for  Migration  Indax 

(By  SMGO 


ALC  Low  High 

ALL  0.883  0.914 

X  0.901  0.953 

T  0.656  0.912 

P  0.862  0.918 

M  0.863  C.J30 


♦  ♦  ♦  ♦  » 


.80  .85  .90  .93  1.00 

Figure  4.2  Graphic  Intarvala  For  Migration  Indax. 

It  is  important  to  raitarata  that  tha  Migration  indax 
values  praaantad  abova  ara  quarterly  indexes;  annual  indexes 
would  show  a  saaller  parcantaga  of  iteas  retaining  in  tha 
sate  category.  A  one  year  Match  was  Made  to  eatiMate  tha 
annual  index  value.  Tha  grand  Mean  for  tha  year  was  0.7868, 
0.11  lass  than  tha  quarterly  indax  value.  This  Means  that 
in  a  years  ties,  only  about  79  percent  of  tha  itess  ara  in 
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the  aaaa  category  that  thay  wara  in  the,  yaar  bafora  and  that 
about  21  percent  hava  aigratad.  Thia  doaa  not  count  tha 
migration  of  thoaa  itana  which  aigratad  and  than  returned 
bafora  tha  yaar  waa  dona,  but  }uat  thoaa  in  a  different 
catagory  at  yaara  and. 


•i  UL*L  i!l^ 


iiPvm 


i.ifi  ri4  n  i 


An  analyaia  waa  alao  aada  on  tha  tine-dependent  aapacta 
of  migration.  Am  daacribad  in  Chapter  3,  twalva  conaacutlva 
quartara  of  data  froa  San  Antonio  ALC  waa  uaad  for  thia  part 
of  tha  atudy.  Tha  raaulta  ara  auaaarizad  in  Tabla  4.4  (tha 
antira  coaputar  raport  can  ba  found  in  Appendix  D) . 


TABLE  4.4 

Suaaary  of  Tina-Dapandant  Analyaia 
SA-ALC  Juna  81  to  March  84 


Naan  nuabar  of  aigrationa  par  item:  1.362 

Maan  nuabar  of  conaacutiva  quartara  (par  itaa)  in: 

All  Catagoriaa:  3.37 

X  :  7.46 

T  :  4.94 

P  :  4.82 

H  i  4.31 

Muabar  of  itaaa  not  migrating:  44,029  25.47a 

Nuabar  of  itaaa  which  aigratad:  128,809  74.33a 

Nuabar  of  itaaa  atarting  in  P  6  M  :  8,970 

Nuabar  of  itaaa  atarting  in  X  &  T  :  143,739 

Nuabar  of  X  6  T  itaaa  migrating  up  :  15,337 

Number  migrating  back  down  to  atay  :  343 
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Tha  analysis  shows  that,  on  ths  average,  svsry  itaa 


aigrated  about  ons  and  a  third  tiaaa.  Sines  2S  parcant  of 
tha  itaaa  did  not  aigrate  at  all,  thosa  that  did  aigrat* 
Bigratad  aore  than  ones  (on  tha  avaraga) .  Tha  naxt  sat  of 
figuraa  in  Tabla  4.4  are  avan  aora  intarasting.  Thaaa  rap- 
raaant  \.ha  avaraga  nuabar  of  quartara  that  an  itaa  was  in 
tha  aaaa  catagory  bafora  aigrating.  Ovar  all,  aach  itaa 
only  atavad  an  avaraga  of  5.57  quartara  (out  of  twalva)  in 
ona  catagorv  bafora  aoving  to  anothar.  Braaking  this  out  by 
SMGC  shows  that  ones  an  itaa  gata  to  X,  it  tanda  to  raaain 
thara  longar  than  in  tha  othar  SMGCa  (parhapa  thia  ia  ba- 
cauaa  of  a  larga  nuabar  of  itaaa  aarkad  for  disposal  but  not 
yat  raaovad  from  tha  aystaa) .  It  is  intarasting  to  nota 
that  tha  othar  thraa  SMGCa  (T,  P,  and  H)  hava  about  tha  aaaa 
nuabar  for  this  aeaaure,  4.S  to  4.9.  , 

Moat  invent.'  lyateaa  aaka  tha  iaplicit  assuaption 
that  onca  an  itaa  antara  a  givan  aanagaaant  catagory  it 
raaaina  thara  indafinitaly  (5:29,  7:SMITH1>.  As  was  just 
daaonatratad,  itaaa  do  not  always  raaain  in  tha  aaaa  cata¬ 
gory.  Thia  has  two  aarioua  iaplicationa.  First,  policiaa 
which  traat  every  itaa  in  a  catagory  ths  aaaa  ragardlaaa  of 
tha  aaount  of  tiaa  an  itaa  has  baan  in  tha  catagory  aay  not 
bahava  aa  axpactad.  Sacond,  analysis  dona  with  "snapshot ** 
data  takan  with  tha  aaaa  disregard  for  tha  tiaa  that  indi¬ 
vidual  itaaa  hava  baan  in  a  category  will  also  be  subject  to 
tha  wrong  interpretation.  Thia  ia  axSctly  what  happened  in 
tha  1976  GAO  report  on  the  low  value  catagory  at  what  was 
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than  the  Defense  Supply  Agency  (DSA),  now  DLA  (10).  Salth 
and  u^bart  daaonatratad  how  aigration  had  cauaad  tha 
"excess”  stock  that  tha  GAO  raport  attrib’*  •,cd  to  overbuying 
<7).  With  tha  aaount  of  migration  axparlancad  In  this 
etudy ,  tha  aaaa  warning  auat  ba  given  to  AFLC . 

Tha  laportanea  of  this  cannot  ba  ovaratraaaad.  Flgura 
4.3  prasants  anothar  way  of  visualizing  tha  aagnltuda  of  tha 
migration  axparlancad  In  tha  ayatam.  Tha  nuabars  In  tha 
bottom  of  tha  "pot”  <a.g.,  500,035  for  X>  ara  tha  avaraga 
numbar  of  ltaas  In  that  catagory  for  tha  ona  yaar  parlod 
covarad  by  tha  dlagraas.  Tha  numbar  to  tha  uppar  laft  of 
tha  pot  la  tha  total  numbar  ltaas  which  migrstad  in  to  tha 
catagory  ovar  tha  coursa  of  tha  yaar  and  tha  numbar  to  the 
uppar  right  is  tha  total  numbar  which  migrated  out.  Tha  sum 

a 

of  these  numbers  is  listed  below  tha  pot.  In  tha  three 
higher  categories,  tha  number  of  items  which  migrated  ap¬ 
proaches  tha  average  number  of  items  in  tha  category.  Con¬ 
sidering  that  this  is  for  just  a  single  year,  the  management 
categories  ara  clearly  not  as  static  as  they  ara  assumed  to 
bat  Hare,  as  before,  SMGC  X  tends  to  ba  tha  more  stable  of 
tha  four  SMGCa,  for  perhaps  tha  same  reasons  already  discus¬ 
sed.  Evan  so,  131  thousand  items  is  still  quite  a  substan¬ 
tial  numbar. 
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SMGC  X 

59,379  - ^  | - »  72,128 

l  500.035  l 


Total  Migrations:  131,507 

SMGC  T 

28,575  - ,  ( - >  25,787 

V 

I  77.957 


Total  Migrations:  54,362 

SMGC  P 

12,013  - !  | - ►  9,947 

224 


9 

_ 


Total  Migrations:  21,960 

SMGC  M 

2,279  - 1  | - >  1,423 


4.939 


Total  Migrations:  3,702 

Figura  4.3  Total  Annual  Migration  Flow  Diagraas 
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Anothar  problaa  that  this  such  migration  may  causa  is  a 
larger  than  normal  numbar  of  backordars,  an  axcasa  of  stock, 
or  both.  Whan  an  itaa  migrates  up  because  of  a  sharp  in¬ 
crease  in  demands,  it  usually  brings  with  it  a  large  number 
of  backorders  since,  by  definition,  it  was  not  stocked  to 


4-10 


handle  tha  higher  levels  of  demand  which  are  now  causing  it 
to  migrate.  Similarly,  when  an  itrm  migrates  down  because 
of  a  sharp  decraase  in  demands,  it  carries  with  it  all  of 
its  unused  stock  which  may  be  considered  excessive  once  it 
reaches  its  new  category.  Both  of  these  situations  were 
observed  at  DCSC  by  Smith  and  Gumbert  in  their  atudy  on 
migration  <7:SMITH4-SMITH6) .  Therafore,  it  would  be  useful 
to  know  how  much  migration  is  occurring  between  the  lower 
categories  (X  and  T)  and  the  upper  two  <P  and  H),  especially 

the  number  of  items  migrating  up  and  then  back  down  again, 

'  /  . 

since  these  items  are  subject  to  both  backorder  and  excesa 
stock  problems. 

An  audit  conducted  at  DESC  reported  that  there  was 
about  S430  million  of  stock  on  hand  to  cover  only  *50  mil¬ 
lion  in  demand  in  the  lowest  management  category,  apparently 
tha  result  of  overbuying  in  that  category.  Because  of  this, 
DESC  was  required  to  dispose  of  the  excess  stock,  or  face 
severe  budget  cuts  for  that  category.  The  study  by  Smith 
and  Gumbert  demonstrated  that  the  excess  stock  was  not  ac¬ 
quired  while  the  items  were  in  the  low  category,  but  while 
they  were  in  higher  categories.  Demand  for  the  items  had 
fallen  about  the  time  of  the  audit  causing  the  items  to 
migrate  down,  carrying  there  stock  with  them.  Further  anal¬ 
ysis  of  the  items  in  the  low  category  revealed  that  the 
atdck  actually  purchased  in  that  category  over  a  five  year 
period  only  covered  97  percent  of  the  demand  for  those  items 
involved.  Thus,  it  would  have  been  impossible  to  overbuy  in 
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that  category.  The  excess  stock  was  largely  due  to  Migra¬ 
tion. 

In  the  three  years  of  San  Antonio  A’.C  data  reviewed, 
only  10.5  percent  of  the  iteea  originally  in  the  lower  cate¬ 
gories  migrated  to  the  higher  categories,  and  of  those,  only 
2.2  percent  case  back  down  to  remain  in  the  lower  levels. 

At  this  point,  it  does  not  appear  that  this  up- then-down 
migration  is  a  problem  at  AFLC.  However,  this  study  did  not 
consider  the  value  of  the  items  which  did  migrate  this  way 
nor  did  It  look  at  any  of  the  other  ALCs.  With  the  current 
one  year  minimum  buy  policy  in  affect,  343  items  migrating 
from  low  to  high  to  low  again  could  indeed  be  very  signifi¬ 
cant  as  a  buy  order  was  moat  likely  issued  on  those  items 
while  they  wave  in  the  higher  categories.  This  last  state¬ 
ment  is  based  on  the  backorder  analysis  done  by  Smith  and 
Gumbert  in  their  migration  study  <6:SHITH5>. 

While  the  migration  data  collected  during  this  study  do 
not  tend  to  support  the  contention  that  migration  is  causing 
the  lower  categories  to  go  into  long  supply,  a  brief  analy¬ 
sis  c f  the  Central  Secondary  Item  Stratification  (C3IS> 
report  does.  Table  4.5  summarizes  the  demand  to  on-hand 
ratio  for  the  moet  recent  CSIS  report  (CSIS).  Note  that 
there  ha rm  only  been  only  three  SNGCa  since  November  1984, 

T,  P,  and  M.  The  atock  on  hand  data  do  not  include  WRM 
atockage  requirements.  Tula  table  Indicates  that  the  de¬ 
mands  in  SMGC  T  only  account  for  eight  percent  of  the  stock 


on  hand,  and  that  in  SMGC  M,  tha  daaanda  exceed  stock  on 
hand  by  fifteen  parcant.  Thia  la  aiailar  to  tha  effects  of 
Migration  found  at  DESC. 


TABLE  4.5 


Ovarall : 


AFLC  Ratio  of  Daaanda  to  Stock  on  Hand 

Hatio 

Daaanda:  *2,035,848,404 


SMGC  T: 


SMGC  p: 


SMGC  m: 


On  Hand:  *3,731,900,585 
Daaanda:  *  119,235,384 


On  Hand:  *1,497,873,823 

Daaand :  •  808,815,524 


On  Hand:  01,123,508,520 
Daaand:  *  940,149,148 


0.5455 


0.0796 


0.5401 


1.1516 


On  Hand:  S  816,396,373 


Givan  tha  aaount  of  Migration  that  occura  within  tha 
AFLC  ayataa,  it  ia  not  aurpriaing  to  find  that  tha  nuabar  of 
itaaa  originally  in  a  aach  category  steadily  dacraaaea  each 
quarter.  Table  4.6  liata  by  category  the  nuabar  of  iteas  in 
the  first  quarter  remaining  in  each  subsequent  quarter. 
Unfortunately,  a  large  transfer  of  assets  to  DLA  was  made 
during  the  sixth  quarter  (as  shown  in  the  figure)  causing  an 
unusually  large  drop  in  the  nuabar  of  iteas  reaaining  that 
quarter.  Even  so,  the  information  is  still  valuable. 
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The  raaulta  presented  in  Tabla  4.6  ara  diffarant  from 
that  found  at  DESC.  Thara  tha  rata  of  change  ir.  tha  nuabar 
of  original  itaaa  in  tha  category  dacraaaad  each  period  with 
tha  graataat  change  in  tha  firat  period.  At  AFLC,  tha  rata 
of  change  ia  aora  arratic,  aoaatiaaa  incraaaing  tha  next 
quarter,  and  aoaatiaaa  dacraaaing.  It  ia  unclear  what  would 
account  for  auch  a  draaatic  difference,  given  that  all  of 
tha  other  aapacta  of  aigration  ara  aiailar.  Tha  raaaon  aay 
be  bacauaa  of  policy  changaa  in  the  AFLC  ayataa,  or  perhapa 
tha  DLA  tranafar,  aa  an  anoaaly,  aay  have  affected  the  aya¬ 
taa  beyond  tha  quarter  it  actually  occurred  in.  In  any 
caaa,  tha  point  ia  that  in  }uat  three  yaara,  a  aignificant 
portion  of  tha  ayataa  had  aigratad  out  of  tha  category  in 
which  it  atartad.  However,  aa  aantionad  before,  thia  atudy 
only  looked  in  detail  at  one  ALC.  It  ia  iaportant  that  tha 
aaaa  analyaia  be  performed  for  tha  other  ALCa  in  order  to 
have  a  full  underatanding  of  tha  iapacta  that  aigration  ia 
having  thara. 
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TABLE  4.6 

Origins..  Its**  Remaining 

Each  Quartar 

SA-ALC 

Jun*  81  to 

March  84 

SMGC  X 

SMGC  T 

Nunb*r 

Nuabar 

r 

Remaining 

Qtr  Raaaining 

1 

125,238 

1 

20,501 

2 

121,664 

2 

19,360 

3 

119,717 

3 

17,652 

4 

117,901 

4 

16,263 

5 

110,643 

5 

14,680 

6 

73,061 

. 

6 

7,695 

7 

67,155 

7 

6.492 

8 

66,480 

8 

5,649 

9 

66,234 

. 

9 

5,611 

0 

65,344 

10 

4,978 

1 

58,589 

11 

4,323 

2 

39,846 

12 

2,795 

SMGC  P 

SMGC  M  . 

Nuabar 

Nuabar 

.r 

Raaaining 

■ 

Qtr 

Raaaining 

1 

7,667 

1 

1,303 

2 

7,173 

2 

1,242 

3 

6,556 

3 

1,175 

4 

6,096 

4 

1,145 

5 

5,652 

5 

1,097 

8 

2,792 

6 

315 

7 

2,440 

7 

291 

Ona  of  tha  charactariatica  of  Migration  that  an  analyat 
Might  ba  intaroatad  in  ia  tha  diatribution  of  Migration. 
Tabla  4.7  praaanta  tha  Migration  fraquancy  count  tabla  from 
tha  output  of  MIGSTATA.  Thaaa  data  appaar  to  hava  a  Poiaaon 
diatribution;  a  graphical  coapariaon  of  thaaa  data  and  tha 
thaoratical  Poiaaon  with  a  aaan  of  1.36  aupporta  thla  con- 
cluaion.  Howavar,  a  goodnaaa  of  fit  taat  faila  to  aupport 
tha  concluaion.  Thia  taat  raaulta  in  an  F*  of  ovar  450,  but 
tha  critical  valua  ia  laaa  than  20.  Tha  aapirical  diatribu¬ 
tion  faila  off  in  tha  tail  Much  faatar  than  doaa  tha  thao¬ 
ratical  ona,  though  it  fita  wall  at  tha  othar  and.  Parhapa 
whan  tha  aaaa  analyaia  ia  parforaad  on  tha  othar  ALCa  tha 
eoMbinad  raault  will  ba  Poiaaon. 


TABLE  4.7 


Migration  Fraquancy  Count 


MAX  CELL  COUNT  ■  59914 
MIN  CELL  COUNT  *  0 
SUM  ALL  CELLS  ■  172838 


NUMBER  OF 
QUARTERS 
0 
1 
2 

3 

4 

5 

6 

7 

8 
9 

10 

11 


COUNT 

44029 

59914 

42447 

17273 

7220 

1772 

162 

19 

2 

0 

0 

0 


MEAN  -  1.362478 


STD  DEV  -  1.156144 


The  other  frequency  tables  built  in  the  etudy  (see  Appendix 
D)  did  not  appear  to  fit  any  of  the  standard  distributions; 
indeed,  they  were  often  sosewhat  erratic.  None  of  the  other 
statistics  gathered  lend  themselves  to  this  fora  of  analy¬ 
sis.  v/ 

Summary 

This  chapter  has  presented  evidence  to  support  the 
finding  thst  e  significant  amount  of  migration  is  present 
within  the  AFLC  inventory  system.  While  further  etudy  of 
the  problem  must  be  made  to  determine  the  full  impact  of 
migration  on  current  AFLC  atockage  policies,  the  Inventory 
managers  will  now  have  some  idea  of  the  magnitude  and  basic 
characteristics  of  this  problem. 


V.  Summary.  Concluaiona.  and  Racommandationa 


Summary  and  Concluaiona 

Ona  of  tha  baalc  unwrlttar  aaaumptlona  in  invantory 
aanagamant  la  that  tha  itaaa  which  aaka  up  a  givan  managa- 
mant  catagory  raaain  In  thara  lndaf initaly .  Howavar,  work 
by  Smith  ahd  Gumbaz L  at  DESC  ahowad  that  tha  catagorlaa 
thara  ara  not  atatlc,  but  that  thara  la  a  larga  nuabar  of 
ltama  which  mlgrata  from  ona  catagory  to  anothar.  ^  Thla 
atudy  haa  damonatratad  that  a  aignif leant  amount  of  migra¬ 
tion  la  alao  praaant  In  tha  AFLC  conauaablaa  Invantory 
ayatam . 

Ovarall,  tha  AFLC  Invantory  ayatam  axpariancaa  about  a 
tan  parcant  migration  par  quartar.  Tha  annual  migration 
rata  could  ba  aa  high  aa  forty  parcant  (although  It  typical¬ 
ly  will  ba  much  laaa  than  that> .  Each  SMGC  haa  about  tha 
aama  parcantaga  of  migrating  ltama  (although  X  and  M  ara 
alightly  mora  atabla  than  T  and  P>,  but  tha  ALCa  do  not. 

Thla  may  ba  bacauaa  cartaln  typaa  of  ltama  ara  mora  prona  to 
migration  than  othara,  though  thla  waa  not  addraaaad  In  tha 
atudy. 

An  analyala  waa  mada  of  tha  tima  dapandant  aapacta  of 
migration.  For  thla  portion  of  tha  atudy,  only  a  alngla  ALC 
waa  lnvaat lgatad ,  tha  San  Antonio  ALC.  Tha  projact  data 
tapaa  for  thla  ALC  hava  tha  hlghaat  nuabar  of  conaacutiva 
good  quartara  of  data.  It  alao  appaara  to  hava  tha  moat 
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aigration  of  tha  fiva  ALCa,  so  tha  raaulta  ahould  rapraaant 
tha  worat  caaa  for  tha  ayataa. 

Tha  itaaa  in  tha  SA-ALC  data  aat  aa  a  whola  aigratad  an 
avaraga  of  1.4  tlaaa  in  tha  thraa  yaar  pariod  atudiad,  avan 
though  twanty-fiva  parcant  of  tha  itaaa  did  not  aigrata  at 
all.  On  tha  whola,  tha  itaaa  raaainad  in  tha  aaaa  catagory 
for  an  avaraga  5.6  conaacutiva  quartara  in  tha  twalva  quar- 
tar  atratch.  Looking  at  thia  by  SMGC,  itaaa  in  X  raaainad 
thara  an  avaraga  7.5  quartara  bafora  Migrating,  whlla  tha 
aaeh  of  tha  othar  catagoriaa  had  a  figura  of  about  4.75 
quartara.  Conaidaring  that  twanty-fiva  parcant  of  tha  itaaa 
did  not  aigrata  at  all,  thoaa  that  did  aigrata  did  not  ra- 
aain  in  tha  aaaa  catagory  aa  long  aa  lndicatad.  Thia  aakaa 
policy  avaluation  aora  coaplicatad  ainca  aany  of  tha  itaaa 
which  ara  noraally  includad  in  auch  an  avaluation  aay  not 
hava  baan  undar  tha  policy' a  influanca  aa  thay  ara  aaauaad 
to  hava  baan  and  will  thua  provida  aialaading  inforaation. 

An  invaatigation  waa  dona  to  dataraina  tha  nuabar  of 
itaaa  which  aigratad  froa  tha  lowar  two  catagoriaa  (X  and  T) 
to  tha  highar  two  (P  and  M)  and  tha  nuabar  of  thoaa  which 
aigratad  back  down  to  atay.  Migration  of  thia  natura  la 
particularly  bad  bacauaa  tha  upward  aigration  usually  ganar- 
ataa  a  graatar  nuabar  backordara  than  would  ba  axpactad  anr 
tha  downward  aigration  uauaily  ganarataa  axcaaa  atock.  This 
study  ravsalad  that  about  tan  and  a  half  parcant  of  tha 
itaaa  in  tha  lowar  catagoriaa  aigratad  up.  This  is  consist¬ 
ent  with  tha  ovarall  laval  of  aigration  in  tha  ayataa. 
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Howavar,  only  about  two  parcant  of  thoaa  ltaaa  algratad  back 
down  to  atay.  Thia  doaa  not  aaaa  to  bo  a  problaa,  but  it 
doaa  not  conaidor  tha  valua  of  tha  Migrating  atock. 

Anothar  approach  to  tha  problan  ia  to  conpara  tha  total 
nuabar  of  aigrationa  to  and  froa  a  catagory  in  a  givan  par- 
iod  to  tha  avaraga  nuabar  of  itaaa  in  tha  catagory  ovar  tha 
aaaa  pariod.  Thia  waa  dona  with  aach  of  tha  SMGCa  for  a  ona 
yaar  pariod.  Tha  raaulta  indicata  that  tha  nuabar  of  aigra¬ 
tiona  into  and  out  of  a  catagory  ovar  a  yaara  tiaa  ia  about 
aavanty-fiva  parcant  of  tha  avaraga  nuabar  of  itaaa  in  cata¬ 
gory  (with  tha  axcaptlon  of  X  whara  tha  aigrationa  rapraaan- 
tad  only  about  twanty-aix  parcant  of  tha  avaraga  popula¬ 
tion).  Thua,  whila  it  appaara  that  tha  catagoriaa  ara  fair* 
1 v  atabla  in  taraa  of  tha  nuabar  of  itaaa  that  thay  contain, 
tha  aix  of  thoaa  itaaa  la  vary  dynaalc. 

Anothar  way  of  viawing  tha  atability  of  tha  ayataa  ia 
to  dataraina  how  aany  of  tha  Itaaa  in  a  givan  catagory  ra- 
aain  in  tha  catagroy  aach  aubaaquant  quartar.  Uaing  tha 
aaaa  San  Antonio  data,  tha  atudy  countad  tha  nuabar  of  itaaa 
raaaining  aach  quartar  in  aach  of  tha  SMGCa.  Unfortunataly , 
a  larga  nuabar  of  Itaaa  wara  tranafarad  froa  AFLC  to  DLA 
halfway  through  tha  pariod  baing  atudiad.  Evan  ao,  it  ia 
claar  that  tha  nuabar  of  original  itaaa  ataadily  dacraaaaa 
aach  quartar.  Tha  iapact  hara  la  that  tha  affact  of  a  pol¬ 
icy  changa  ia  uaually  avaluatad  uaing  all  of  tha  itaaa  in 
tha  catagory  in  quaation,  but  aany  of  thoaa  itaaa  aay  not 
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hava  baan  affactad  by  tha  policy  bacauaa  thay  aigratad  in 
bafora  it  had  ita  affact  and  aany  othar  itaaa  which  aay  hava 
baan  affactad  hava  aigratad  out.  Thua,  policy  avaluation 
auat  ba  vary  caraful  to  only  analyaa  thosa  itaaa  actually 
affactad  by  tha  policy. 

Bacoanandatlona 

Thia  atudy  haa  provldad  a  foundation  in  tha  undaratand- 
ing  of  tha  problaa  of  itaa  Migration  in  tha  AFLC  invantory 
ayataa,  but  thara  la  auch  iora  work  to  ba  dona  bafora  any 
apacific  policy  changaa  can  ba  aada*  A  alailar  analyaia 
ahould  ba  aada  of  tha  rapairablaa  ayataa  (D041)  to  aaa  if  it 
ia  axpariancing  tha  aaaa  lavala  of  Migration  aa  ia  tha  eon- 
au»L>blaa  Invantory  ayataa.  A  ahortcoaaing  of  thia  atudy  of 
aora  iaaadiata  ccncarn  ia  that  it  did  not  dataraina  tha 
valua  of  tha  atock  on  hand  of  tha  Migrating  itaaa.  Thia 
inforaation  ia  naadad  to  dataraina  tha  full  iapact  of  Migra¬ 
tion  on  tha  ayataa. 

A  atudy  ahould  ba  conductad  to  axaaina  why  thara  ia  a 
aignif leant  diffaranca  in  tha  laval  of  Migration  batwaan  tha 
fiva  ALCa.  Thia  ia  could  ba  cauaad  by  tha  aix  of  itaaa 
aanagad  by  aach  ALC,  but  thara  ia  no  avidanca  to  aupport 
thia  concluaion.  Tha  atudy  ahould  dataraina  tha  aaount  of 
Migration  for  aach  atock  claaa  and  than  group  thaa  by  aiai- 
lar  lavala  of  Migration.  Thoaa  claaaaa  which  tand  not  to 
aigrata  ahould  alao  ba  idantifiad. 
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Currant  methods  of  policy  evaluation  ara  inadequate 
given  the  amount  of  migration  preaent  in  the  system.  Thia 
la  because  the  current  policies  assume  that  an  item  remains 
in  a  category  indef inately .  New  methods  which  discount  the 
effects  of  migration  must  be  developed.  An  inventory  simu¬ 
lation  model  which  includes  migrstion  should  be  developed 
for  this  purpose. 


APPENDIX  A 


DATA  PILE  FORMATS 


This  appendix  contains  tha  data  fils  foraata  of  tha  tapaa 
uaad  in  this  study.  Tha  first  foraat  description  is  for 
those  tapaa  labalad  "IMDETOxx",  “IMBAKQxx" ,  or  “SORTEDxx** 
where  MxxM  ia  raplacad  by  the  number  of  tha  project  quarter 
the  data  are  for.  The  second  format  description  ia  for  the 
tapes  labeled  "MIGDATAl**  and  "MDBAK1” .  The  two  tables  that 
follow  each  describe  one  logical  record  in  the  data  file. 
Each  line  in  the  table  lists  the  name  of  a  data  element , 
identifies  it  as  an  integer  (N),  alpha  (A),  alpha-numeric 
(AN) ,  or  floating  point  <SM> ,  gives  its  position  in  the  rec¬ 
ord  by  character  fields,  and  its  length  in  characters.  In 
the  second  table*  the  fields  labeled  ‘’Migration  Record  for 
Qtr  xx"  are  actually  aub-recorda  in  that  each  contains  the 
migration  data  for  tha  specified  quarter. 
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Maatar  Tap*  Format 


DATA  NAME 

USAGE 

POSITION 

ItS  Stock  Nuabar 

AN 

1-15 

Hatarial  Managaaant 

A 

1-2 

Fadaral  Supply  Claaalf icatlon 

N 

3-6 

National  Itaa  ID  Nuabar 

AN 

7-15 

Air  Loglatlcs  Cantar 

A 

16-16 

Quartar 

N 

17-18 

Unit  Prlca  Standard 

SN 

19-27 

Supply  Managaaant  Grouping  Coda 

AN 

28-28 

Managaaant  Intanalty  Coda 

AN 

29-29 

Spaclal  Coda 

A 

30-30 

Entry  Data  (Into  syataa) 

N 

31-35 

Aaaata  (auaaary) 

SN 

36-43 

Aaaata  Duo- In 

SN 

44-50 

Adaln  Laad  Tlaa  (Daya) 

SN 

51-52 

Production  Laad  Tlaa  (Daya) 

SN 

53-54 

Prograa  Monthly  Daaand  Rata 

SN 

55-63 

LENGTH 

15 
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Migration  Tap*  Format 


DATA  NAME 

USAGE 

POSITION 

LENGTH 

I&S  Stock 

Nuabar 

AN 

1-13 

13 

Fadaral  Supply  Claaaif ication 

N 

1-4 

4 

National  Itaa 

ID  Nuabar 

AN 

3-13 

9 

Migration 

Racord 

for 

Qtr 

4 

AN 

14-32 

19 

Migration 

Racord 

for 

Qtr 

3 

AN 

33-31 

19 

Migration 

Racord 

for 

Qtr 

6 

AN 

32-70 

19 

Migration 

Racord 

for 

Qtr 

7 

AN 

*'1-89 

19 

Migration 

Racord 

for 

Qtr 

a 

AN 

90-108 

19 

Migration 

Racord 

for 

Qtr 

9 

AN 

109-127 

19 

Migration 

Racord 

for 

Qtr 

10 

AN 

128-146 

19 

Migration 

Racord 

for 

Qtr 

11 

AN 

147-163 

19 

Migration 

Racord 

for 

Qtr 

12 

AN 

166-184 

19 

Migration 

Racord 

for 

Qtr 

13 

AN 

183-203 

19 

Migration 

Racord 

for 

Qtr 

14 

AN 

204-222 

19 

Migration 

Racord 

for 

Qtr 

13 

AN 

223-241 

19 

whara  aach 

i  Migration 

Racord  ia: 

SMGC 

A 

1-1 

1 

Unit  Prica 

i  <F9. 2) 

N 

2-10 

9 

PMDR 

<F9.2> 

N 

11-19 

9 

Poaition  hara  ia 

tha 

ralatlva  offaat  poaition  in  thai 

racord . 
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APPENDIX  B 


Computer  Program  and  Job  Control  Languagm  <JCL> 

Source  Llatinge 

Over  the  couree  of  thle  study,  numeroue  program  and  Job 
Control  Language  (JCL)  files  were  developmd  t.o  run  on  AFLC's 
CREATE  computer  system.  These  programs  were  used  to  extract 
the  needed  date  from  the  historical  data  tapes  and  to  then 
analysis  it.  Because  of  the  amount  of  data  and  the  number 
of  tapes  to  be  worked  with,  separate  programs  were  written 
for  each  of  the  different  teaks  in  the  study  (eg,  data  ex¬ 
traction,  sorting,  end  analysing),  and  in  many  cases,  the 
teaks  were  run  for  each  quarter  in  the  study.  This  resulted 
in  a  large  number  of  similar  files  to  keep  track  of. 

In  order  to  simplify  the  files  management  problem,  a 
naming  convention  was  developed  for  both  disk  files  and  data 
tapes.  The  programs  associated  with  creating  the  project 
master  tapes  are  called  "HKHASTxx"  (for  HaKe  MASTer)  where 
'xx'  is  repleced  by  the  number  of  the  project  quarter  that 
the  program  la  for.  After  the  project  tapes  were  created* 
it  tnrned  out  that  they  then  had  to  be  sorted.  The  JCL  files 
which  set  up  and  runs  the  system  sort  routine  is  called 
"SORTxx”,  'xx'  being  the  number  of  the  quarter  being  sorted. 
The  program  which  matches  the  project  tapes  co  collect  mi¬ 
gration  statistics  is  called  MATCHER,  and  the  JCL  files 
which  match  specific  quarters  are  called  "MATCHxx”,  where 
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' xx '  ia  raplacad  by  tha  nuabar  of  tha  firat  quartar  of  tha 
pair  baing  aatehad  (an  axcaption  to  this  wuld  ba  MATCH48 
which  aatehad  froa  quartar  4  to  quartar  8).  Tha  filaa  naaad 
"MATCHTxx"  ara  uaad  to  Batch  tha  tapaa  for  tha  aigration 
data  tapa. 

Tha  tapaa  ganaratad  during  tha  atudy  alao  had  a  naaing 
convantion.  Tha  AFLC  EOQ  Maatar  tapaa  ara  laballad 
“EOQxxyzz"  whara  'xx'  ia  tha  yaar  of  tha  tapa,  ' y '  ia  tha 
quartar  of  tha  yaar,  and  '21'  ia  a  two-lattar  coda  for  tha 
ALC  that  tha  data  ia  for.  Tha  projact  data  tapaa  ara  labal¬ 
lad  "IMDETQxx**  (for  Itaa  Migration  DETailad,  Quartar  xx) 
whara  'xx'  ia  tha  quartar  nuabar  and  tha  back-up  copy  for 
aach  of  thaaa  tapaa  ia  callad  "IMBAKQxx".  Tha  aortad  filaa 
ara  atorad  on  tha  tapaa  laballad  "SORTEDxx".  Finally,  tha 
Migration  data  tapaa  ara  callad  "MIGDATA1",  MMIGDATA2",  and 
"MIGBAK1” . 

Tha  job  control  languaga  for  CREATE  ia  callad  GCOS.  It 
ia  a  batch  procaaaing  oparating  ayataa  which  can  uaa  diak 
filaa  (aat  up  to  look  lika  a  card  dack)  for  input.  Tha 
antira  taak  to  ba  dona  ia  rafarad  to  aa  a  “job'’,  and  within 
tha  job  thara  aay  ba  ona  or  aora  "activitiaa" . 
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MKMSTO 


HKMSTO  ia  tha  program  which  raada  apacific  data  off  of 
tha  EOQ  Maatar  tapaa  and  writaa  it  out  to  tha  projact  tapa. 
Thia  fila  craataa  tha  objact  coda  fila  MKMSTO. 0  which  ia 
uaad  in  tha  JCL  fila  HKMAST  (balow) . 

Thia  program  ia  fairly  atraight  forward.  It  raada  a 
racord  off  of  tha  EOQ  tapa,  axtracta  tha  raquirad  informa¬ 
tion,  aakaa  aoma  adjuataanta  to  tha  data  (to  corract  an 
oddly  codad  format  and  to  aum  tha  aaaata),  than  writaa  tha 
data  out  to  a  naw  fila.  Tha  racorda  ara  procaaaad  and  writ- 
tan  out  in  tha  aama  ordar  that  thay  ara  found  on  tha  EOQ 
tapaa,  which  maana  that  thay  muat  latar  ba  aortad  (tha  EOQ 
Maatar  tapaa  ara  not  coaplatalv  aortad). 

Thia  program  ia  aat  up  to  work  with  thoaa  EOQ  Maatar 
tapaa  craatad  bafora  1984,  aftar  which  a  alight  change  in 
tha  format  waa  aada.  Tha  program  MKMSTM  ia  to  ba  uaad  for 
tha  nawar  tapaa.  Thia  program  uaaa  ona  input  fila  and  ona 


output  fila 


4  4  4  4  0 


##H0RM,R(X1> 

•IIDENT: 

*:note:  as  of  is  aug  ss 
*:userid: 

*:lihits:s,33K,,isk 

* : OPTION : FORTRAN , NOMAP 

• : FORTY : WODFCK , NOMAP , NFORM, NLNO 

* : prmfl : c* , w , s , pred/mkmsto . o 

C--  akaato  •  * 

CALL  FXOPT (32,1,1,0) 

CHARACTER  HMC-2,NIIN-9, ALC-1 ,SMGC»1 , MIC-1 , SC-1 , APR*1 , 
A  ADR* 1 , AALT* 1 , APLT* 1 , A A  *  330 , BB-64 

INTEGER  FSC, GARTER, IPR, IALT, IPLT, ASSETS, DEV, EDATE, 

&  I OH, IAZ , IDS, ICB, IIT, IMI, IUS, IDI, IDR, COUNT 

REAL  UPRICE,PHDR 
C- «  Initializa  variablaa  •• 

COUNT  -  0 
REWIND  11 

C--  Raad  from  old  tapa  •  • 

1  READ <11. END- 99 >AA 

DECODE  <AA,  101  )MMC,  FSC,  NUN,  IPR,  APR,  ALC.SMGC,  MIC, 

SC, EDATE, IOH, IAI , IDS, ICB, IIT, IMI , IUS, IDI , 

I DR , ADR , I ALT , AALT , IPLT , APLT 
101  FORMAT ( 17X, A2, 14, A9, 21X , 18, A1 , 33X , A1 , IX, 2A1 , 

6X ,  A1 , 2SX ,  IS,  29X  ,  817 , 43X  , 

18, A1 ,4SX ,I2,A1,I3,A1> 

•  *  Claan  up  cartaln  ltaaa  •• 

COUNT  -  COUNT  *1 
UPRICE  -  UNCODE (IPR, APR, 2) 

PMDR  -  UNCODE (IDR, ADR , 2 ) 

IALT  -  I FIX (UNCODE ( IALT , AALT , O) ) 

IPLT  -  IFIX ( UNCODE < IPLT , APLT , O ) ) 

ASSETS  -  IOH  ♦  IAI  ♦  IDS  ♦  ICB  ♦  IIT  ♦  IMI  ♦  IUS  ♦  IDI 
C--  Wrlta  to  naw  tapa  •  • 

ENCODE (BB, 110>MHC,FSC,NIIN,ALC,QARTER,UPR!CE,SMGC,MIC, 
L  SC , EDATE , ASSETS , IDI , I ALT , IPLT , PMDR 

110  FORMAT ( A2, 14 , A9, A1 , 12 , F9 . 2, 3A1 ,19, 18 , 17 , 12, 13, F9 .2) 
WRITE ( 10) BB 
GOTO  1 

C»»  Dona  with  tapa  •  • 

99  WRITE (19,202) COUNT 
202  FORMAT < '  Raad  ',16,'  racorda.') 

STOP 

END 

C---- 

REAL  FUNCTION  UNCODE < INTI , ALF,  P> 

INTEGER  INTI , INT2, P, I 
CHARACTER- 1  AIF,C0DE<9) 

C--  INT  la  tha  lntagar  portion  of  tha  nuabar, 

C-*  alf  la  tha  alpha  portion,  and  P  la  tha  nuabar  of 

C--  dacinalt  in  tha  raal  nuabar. 

DATA  CODE/' A' ,'B','C','D','E','F','G','H','I'/ 


DO  10  I  ■  1,9 

IF  ( ALF. EQ .CODE < 1 >  >  GOTO  20 
10  CONTINUE 

C»«  No  a«tch,  so  r«ator«  aa  la 
DECODE (ALF, 101 >1NT2 
101  FORMAT  (ID 

UNCODE  •  FLOAT< <INT1«10)  ♦  IWT2)/<10 
GOTO  69 

20  UNCODE  •  FLOAT << 1NT1-10)  *  1>/<10.«* 
89  RETURN 
END 

•lENDJOB 


HKMAST 


MKMAST  (for  MaKa  project  HASTar  tapa)  la  tha  JCL  flla 
which  sata  up  tha  tapaa  and  filaa  for  HKHSTO.  Thia  flla 
aata  up  tha  ALCa  to  run  ona  at  tlaa  in  aaquanca  in  ordar  to 
ainiaiza  tha  nuabar  of  tapa  drivaa  and  flla  apaca  raquirad. 

Tha  prograa  flrat  copiaa  tha  antira  EOQ  flla  for  tha 
ALC  baing  procaaaad  onto  a  taaporary  disk  flla  and  (axcapt 
for  tha  flrat  activity)  copiaa  tha  naw  flla  froa  tha  pravi- 
oua  ALC  procaaaad  onto  tha  projact  tapa.  Than  tha  program 
which  actually  will  tranafar  tha  data  ia  invokad.  Tha  ,  laat 
activity  copiaa  tha  laat  diak  film  to  tha  pro3act  tapa  and 
craataa  a  back-up  of  tha  tapa.  Only  two  tapa  drivaa  ara 
raquirad  for  thia  30b. 
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100##N0RM, R ( XI > 

110*: IDEXT: 

120*: USERID: 

130*:LIMITS:300,33K, ,  13K 

140*: NOTE:  THIS  DECK  IS  FOR  QUARTER  003 

ISO*: NOTE:  THE  FOLLOWING  PART  IS  FOR  ALC  OC 

160*: NOTE:  SET  UP  DATA  FILES 

170*: UTILITY 
160*: LIMITS :soo 

190* : TAPE9 : IN , X1D, , PAH64 , , E0Q81 IOC, ,DEN16 
200*:HSG2:USE  PAH6S  AS  REEL  2  FOR  E0Q8110C 
210* : FILE :ot,ais 
220* : FUTIL : IN , OT , COPY/ IF/ 

230*: NOTE:  EXTRACT  PROJECT  DATA 

240* : OPTION  2  FORTRAN, NOHAP 
230* : SELECT : PRED/HKNSTO . 0 
260*: EXECUTE 

270* : LIMITS: 300, 3SX, ,10K 
280*: REMOTE: 19 
290*: FILE: 10, PIS 
300*: FILE: 11, AIR 

sio* : note:  the  following  part  is  for  alc  oo 

320*: note:  SET  UP  DATA  FILES 

330*: UTILITY 
340*: LIMITS: 300 

330* :TAPE9 : IN , X2D, , PAH72, , E0Q81100, ,DEN16 
3GO«:HSG2:USE  PAH73  AS  REEL  2  FOR  E0Q81100 
370*: FILE :0T,A2S 
380* : FUTIL: IN, OT, COPY/IF/ 

390*:TAPE9:T0,T2D, ,92163, ,IMDETQ03/R, ,DEN62 
400*: FILE :F0,P1R 

410* : FUTIL :F0, TO, RWD/FO, TO/, COPY/IF/ 

420*: NOTE:  EXTRACT  PROJECT  DATA 

430* : OPTION : FORTRAN , NOMAP 
440* : SELECT : PRED/MKMSTO . O 
430*: EXECUTE 

460* : LIMITS: 300, 33K, , 10K 
470*: REMOTE: 19 
480*:FILE:10,P2S 
490*: FILE :ll,A2R 

30O*:N0TE:  THE  FOLLOWING  PART  IS  FOR  ALC  SA 

310*:N0TE:  SET  UP  DATA  FILES 

320* : UTILITY 
530*: LIMITS: 500 

340* : TAPE9 : IN , X3D, , PAH80, , E0Q81 ISA, ,DEN16 

530* : MSG2 : USE  PAH81,PAH82  AS  REEL  2,3  FOR  E0Q811SA 

360* : FILE : OT, A3S 

370* : FUTIL: IN, 0T,C0PY/1F/ 

580* : TAPES : TO, T3D, ,92163, , IMDETQ03/R, , DEN62 
590* : FILE : FO, P2R 

600* : FUTIL :F0, TO, RWD/FO, TO/, SKIP/, IF/, COPY/IF/ 


610*: note:  extract  project  data 

620*: OPTION: FORTRAN, NOMAP 

630*: SELECT: PRED/MKMSTO. O 

640*: EXECUTE 

630* : LIMITS: 500, 33K, ,  10K 

660*: REMOTE: 19 

670*: FILE: 10,P3S 

680*:FILE:ll,A3R 

690* : note:  the  following  part  is  for  alc  sm 

700*: note:  set  up  data  files 

710*: UTILITY 
720*: LIMITS: 300 

730«:TAPE9 : IN , X4D, , PAH92 , , E0Q811SM, ,DEN16 
740*:HSG2:USE  PAH93  AS  REEL  2  FOR  E0Q8U3H 
730*: FILE :0T,A4S 

760*:futil: in, ot, copy/if/ 

770* :TAPE9: TO, T4D, ,92163, , IMDET003/R, , DEN62 
760*: FILE :F0,P3R 

79O*:FUTIL:FO,T0,RWD/F0,T0/,SKIP/,2F/,C0PY/lF/ 

800*: NOTE:  EXTRACT  PROJECT  DATA 

810* : OPTION : FORTRAN , NOMAP 

820* : SELECT : PRED/MKMSTO . O 

630*: EXECUTE 

840* : LIMITS: 300, 33K, , 10K 

630*: REMOTE: 19 

860«:FILE:10,P4S 

870* : FILE :ll,A4R 

880*: NOTE:  THE  FOLLOWING  PART  IS  FOR  ALC  WR 

890*: NOTE:  SET  UP  DATA  FILES 

900*: UTILITY 

9io*: limits: 300 

920* : TAPE9 : IN , XSD , , PA I 00 , , E008 1 1 WR , , DEN 1 6 
930*:MSG2:USE  PAI01 , PAI02  AS  REEL  2,3  FOR  E00811WR 
940*: FILE :0T, ASS 
930*:FUTIL: IN, OT, COPY/IF/ 

960*:TAPE9:T0,T3D, ,92163, , IMDETQ03/R, , DEN62 
970*: FILE :F0,P4R 

980*:FUTIL:FO,TO,RWD/FO,TO/,SKIP/,3F/,COPY/1F/ 

990*: note:  extract  project  data 

lOOO* : OPTION : FORTRAN , NOMAP 

1010* : SELECT : PRED/MKMSTO . O 

1020*: EXECUTE 

1030*: LIMITS: 300, 33K, ,10K 

1040*: REMOTE: 19 

1050*: FILE: 10, P3S 

1060*: FILE :ll,A5R 

1070*: NOTE:  CLEAN  UP  FILES  AND  MAKE  BACK-UP 

1080*: UTILITY 
1090*: LIMITS: 300 

1100*:TAPE9:0T, MID, ,92163, ,IHDET003/R, ,DEN62 
1110*:TAPE9:BU,M2D, ,92292, ,IMBAKQ03/R, ,DEN62 
1120* : FILE : 13, P3R 

1130*:FUTIL:I5,0T,RWD/I5,0T/,SKIP/,4F/,C0PY/1F/ 


1 140* :  FUTIL :  0T ,  BU  ,  RWD/OT ,  B»J  /  »  MC0PY/4F/ ,  COPY/  IF/ 
113O4:FUTIL:BU,0T,RWD/BU,0T/, COPY/IF/ 

11604: END JOB 


SORTMAST 


This  naxt  JCL  fils  is  ussd  to  sort  ths  filss  crsatsd  by 
MKHAST  bsfors  thsy  art  ussd  to  collsct  ths  migration  statis¬ 
tics.  This  was  found  to  bs  nscsssary  sines  most  of  ths  E00 
history  t.apas  wars  not  coaplstsly  sortsd.  This  30b  works  on 
s  singls  ALC  at  s  tins  and  ussa  ths  sorting  utility  avail- 
abls  on  ths  systss.  Ths  30b  is  atructurad  to  copy  sach  fils 
to  disk,  sort  than,  than  copy  thsa  back  to  ths  naw  taps. 
Ths  original  projsct  taps  is  lsft  intactsd  in  cass  it  is 
nssdsd  again  in  its  original  fora.  This  30b  only  uass  a 
singls  taps  drivs  at  s  tins. 
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10##N0RM,R(X1) 

20*: I DENT: 

30* : LIMITS : 60 , 40K , , 13K 
40*: UTILITY 
so*:lih!T3:60 

60*:TAPE9: IN.T1D, ,99999, .IMDETQXX, ,DEN62 

70*:FILE.*01,A1S 

8O*:FILE:02, A23 

90*:FILE:03,A3S 

100*:FILE:04,A4S 

110*: FILE: OS, ASS 

120*:FUTIL: IN, 01 .RWD/IN, 01/ , COPY /IF /.RWD/IN, 01/ 
130*:FUTIL: IN, 02, SKIP/IF,/, COPY/IF/, RWD/IN, 02/ 
140*:FUTIL: IN, 03, SKIP/2F,/, COPY/IF/, RWD/IN, 03/ 
lSO*:FUTIL: IN, 04, SKIP/3F,/, COPY/IF/, RWD/IN, 04/ 
160*:FUTIL: IN, 03, SKIP/4F,/, COPY/IF/, RWD/IN, 03/ 
163*: NOTE:  SORT  FILE  1 

170* : LOWLOAD 

160* : GHAP : NDECK , 0N3 , SYHTAB 

190*:LINITS:60,, ,2K 

200 : SOOSM 

210:30RT:FCB, ,11 

220: FIELD: <C2,C13,C1S,CS) 

230:SE0: (A2,A4> 

240:FILCB:FCB, •• ,2 

2S0 : END 

260*: EXECUTE 

270*:LIHITS:60,40K, , 1SX 

260*: FILE :SA, AIR 

290* : F I LE : SZ , B 1 S 

300* : FILE: SI, FIR, 1000R 

310* : FILE :S2,F2R,1000R 

320* : FILE : S3 , F3R , 1000R 

32S*:NOTE:  SORT  FILE  2 

330* : LOWLOAD 

340* : GM AP : NDECK , 0N3 , SYNTAB 

330*: LIMITS: 60. , ,2K 

360 : 600SH 

370 : SORT : FCB, ,11 

380:FIELD: <C2,C13,C1S,CS) 

390 : SEQ : <  A2 , A4 ) 

400:FILCB:FCB,»*,2 
410:END 
420* : EXECUTE 
430*:LIHITS:60,40K, , 15K 
440*: FILE :SA,A2R 
4S0* : FILE : SZ , B2S 
460*:FILE:S1,F1R,1000R 
470* : FILE : S2 , F2R, 1000R 
480* : FILE : S3, F3R, 1000R 
483*: NOTE:  SORT  FILE  3 

490*  .'LOWLOAD 

300* : GNAP : NDECK , 0N3 , SYNTAB 
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310*:LIHIT3:60,,,2K 
320 : 600SH 
330:S0RT:FCB,,11 
340:FIELD: <C2,C13,C15,C3> 

330:SEQ: (A2, A4) 

560: FILCB: FCB, •• ,2 

570: END 

580* : EXECUTE 

590* : LIMITS : 60,40K , , 1SK 

600* : FILE :SA,A3R 

610*: FILE :SZ,B3S 

620*:FILE:S1 ,F1R, 1000R 

630* : FILE : 32 , F2R , 1000R 

640* : FI LE : S3 , F3R , 100CR 

645*: NOTE:  SORT  FILE  4 

650* : LOWLOAD 

660* : CHAP : NDECX , ONS , SYHTAB 

670*: LIMITS: 60, , ,2K 

680 : 600SM 

690 : SORT : FCB ,,11 

700: FIELD: <C2,C13,C13,C3> 

710:SE0: (A2,A4> 

720 : FILCB : FCB , *• , 2 
730: END 
740*: EXECUTE 
7S0«:LIHITS:60,40K, ,13K 
760*: FILE :SA,A4R 
770*: FILE :S2,B4S 
780* : FILE : SI , FIR , 1000R 
790* : FILE :S2,F2R,1000R 
800* : F ILE : S3 , F3R , 1 OOOR 

80S*: note:  sort  file  3 

810*: LOWLOAD 

820* : GH AP : MDECK , ONS , SYHTAB 

830*: LIMITS: 60, , ,2K 

840 : 600SM 

830 : SORT : FCB ,,11 

860:FIELD: <C2,C13,C13,C3> 

870:SEQ: <A2,A4> 

880 : FILCB: FCB, *•, 2 
890: END 
900*: EXECUTE 
91O*:LIHITS:60,4OK, , 15K 
920*: FILE :SA,A3R 
930*: FILE :SZ,B3S 
940*:FILE:S1,F1R,1000R 
930* : FILE : S2 , F2R, 1000R 
960* : FILE : S3 , F3R , 1000R 
970*: UTILITY 
980*: LI HITS: 60 

990* :TAPE9 :0T ,T2D , , 99999, , SORTEDZZ/R , ,DEN62 

iooo*:file:ii,bir 

10l0*:FILE:I2,B2R 
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1020*: FILE: I3,B3R 
1030*: FILE: 14, B4R 
1040* : file: is, bsr 

1050*: FUTIL: II, 0T,RWD/I1,0T/,C0PY/1F/ 

1060* : FUTIL: 12. OT, RWD/ 12 , OT/ , SKIP/ , IF/ , COPY/IF/ 
1070*:  FUTIL:  13, 0T,Fi*0/ 13,  OT/ ,  SKIP/  ,2F  /, COPY/ IF  / 
1080* : FUTIL : 14 ,0T, RWD/I4 , OT/ , SKIP/ , 3F/ , COPY/IF/ 
1090*: FUTIL: IS, 0T,RWD/I5,0T/, SKIP/, 4F/, COPY/IF/ 
1100*: END JOB 
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HATCHER 


MATCHER  la  tha  program  that  comparaa  two  data  fllaa 
and  raporta  on  tha  amount  of  migration  that  occurad  during 
tha  tima  batwaan  than.  Whan  thia  program  la  run,  it  laavaa 
an  object  coda  fila  on  diak  to  ba  uaad  in  tha  JCL  fila  which 
followa  aftor  it. 

Tha  program  aata  up  tha  variablea,  than  raada  ona  rec¬ 
ord  from  aach  fila,  kaaping  track  of  tha  numbar  of  racorda 
raad  from  aach,  and  counting  tha  numbar  of  itama  in  aach 
SHGC.  Tha  fadaral  atock  codaa  (FSC)  of  tha  two  itama  ara 
than  coaparad.  If  thay  ara  tha  mama,  than  tha  national  itam 
ID  numbara  (NUN)  ara  compared.  If  thay  atill  match,  than 
tha  SHGCa  ara  uaad  to  incramant  tha  countar  which  kaapa 
track  of  aigrationa  in  tha  ayatam  (tha  array  MIGRATE) . 

If  aithar  tha  FSC  or  tha  NUN  from  fila  A  ia  largar 
than  that  from  fila  B,  thia  indicataa  that  tha  itam  from 
fila  B  ia  naw,  ao  a  count  to  that  affact  ia  made’'  and  tha 
program  raada  anothar  racord  from  fila  B  (in  ordar  to  gat 
"caught  up"  with  fila  A)  .  If  tha  FSC  or  NUN  from  fila  B  ia 
tha  largar,  than  thia  indicataa  that  tha  itam  from  fila  A 
haa  laft  tha  ayatam.  Again  a  count  ia  aada  and  tha  program 
raada  anothar  racord  from  fila  A.  If  whan  aithar  fila  ia 
complatad,  tha  othar  ia  raad  until  it  ia  dona,  than  tha 
program  report  ia  written.  No  naw  filaa  ara  created  by  thia 
program . 
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##N0RM,R(X1 > 

*:IDENT: 

0TNOTE:  AS  OF  19  SEPT 

*:userid: 

0:LIMITS:13,33K,,15K 
* : OPTION : FORTRAN , NOMAP 
0 : FORTY : DECK , NOMAP 
0 : PRMFL J C- , W , S , PRED/MATCH . 0 
C*»»  MATCHER  *• 

CALL  FXOPT  <  32 ,1,1,0) 

DIMENSION  CLABEL<5> 

CHARACTER  AMMC-2 , AN I IK *9 , AALC* 1 , ASMGC* 1 , AMIC*1 , ASC » 1 , 
A A • 64 , BHMC • 2 , BN 1 1 N *  9, B A LC • 1 , BSMGC * 1 , BM I C • 1 , 
BSC*1 , BB*64,CLABEL*1 

INTEGER  AFSC , AQRTER , AALT , APLT , AASSET , AEDATE , AIDI , 
ACOUNT , BFSC , BORTER , BALT, BPL V , BASSET , BEDATE  r  BIDI , 
BCOUNT , MIGRATE  (3,3), ACNT (  4  > , BCNT  <  4  > , MATCH , COUNT , 

IN, OUT 

REAL  APRICE , APMDR , BPRICE , BF  !DR , MINDEX  (3 > 

•  •  INITIALIZE  VARIABLES  *• 

DATA  MIGRATE, ACNT, BCNT/33*0/ 

DATA  CLABEL/,XJ’,'T,,'P>,,M',,I#/ 

COUNT  -  O 
ACOUNT  •  O 
BCOUNT  -  O 
MATCH  «  1 
OUT  -  3 
IN  -  3 

••  READ  FROM  FILE  A  •• 

1  READ  < 11 , END-98) AA 

DECODE ( AA , 1 10  >  AMMC , AFSC , ANI IN , AALC , AORTER , APRICE , 

ASMGC , AMIC . ASC , AEDATE , AASSET , AIDI ,  AALT , APLT , APMDR 
ACOUNT  •  ACOUNT  ♦  1 

ACNT < INDEX < ASMGC ) )  -  ACNT ( INDEX ( ASMGC) )  ♦  1 
IF  < MATCH. EQ.O)  GOTO  3 

••  READ  FROM  FILE  B  *• 

2  READ (12, END-99) BB 

DECODE  <BB, 1 10) BMMC , BFSC , BN i IN , BALC , BORTER , BPRICE , 

BSMGC, BMIC , BSC , BEDATE , BASSET , BIDI , BALT , BPLT , BPMDR 
BCOUNT  -  BCOUNT  ♦  1 

BCNT  < INDEX (BSMGC) )  ■  BCNT( INDEX (BSMGC) )  ♦  1 
110  FORMAT (A2, 14, A9, A1 , 12, F9 . 2 , 3A1 ,15,18,17,12, 13, F9 .2) 

*«  CHECK  FOR  MATCHING  ITEMS  ** 

3  O  TNT  -  COUNT  ♦  1 

IF  (AFSC  -  BFSC)  5,4,6 

4  IF  (ANI IN. EQ. BN I IN)  GOTO  7 
IF  (ANIIN.GT.BNIIN)  GOTO  6 

5  MIGRATE (INDEX (ASMGC) , OUT ) -MIGRATE ( INDEX ( ASMGC) , OUT) *1 
MATCH  -  O 
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GOTO  1 

6  MIGRATE < IN , INDEX ( BSMGC) )  *  MIGRATE < IN , INDEX (BSMGC) > ♦ 1 
MATCH  -  0 

GOTO  2 

7  MIGRATE ( INDEX ( ASMGC) , INDEX(BSMGC) >  > 

t  MIGRATE ( INDEX (ASMGC) , INDEX (BSMGC) >  ♦  1 

8  MATCH  ■  1 
GOTO  1 

C 

C*»  DONE  WITH  TAPE  A 

98  IF  ( BFSC . EQ . 9999 )  GOTO  999 
AFSC  -  9999 

GOTO  3 
C 

C»»  DONE  WITH  TAPE  B  •• 

99  IF  (AFSC. EQ. 9999)  GOTO  999 
BFSC  ■  9999 

GOTO  3 
C 

C»»  GENERATE  JOB  REPORT  ** 

999  DO  980  I  -  1,4 

980  HINDEX ( I )  -  MIGRATE ( I , I ) /AMINO ( ACNT ( I ) , BCNT ( I ) ) 

HINDEX(S)  -  (HINDEX ( 1 )  ♦MINDEX ( 2)  ♦HINDEX (3)  + MINDEX (4)  ) 
S.  /4.0 

WRITE (10,900) 

WRITE (10, 901 )ACOUNT,BCOUNT, COUNT 

WRITE (10,912) (COUNT-AMAXO ( ACOUNT, BCOUNT) )/ 

&  AMINO(ACOUNT, BCOUNT) 

WRITE (10,911) (ACNT (I),Ial,4) , (BCNT ( I > , 1-1 , 4 ) 

WRITE (10, 902) 

WRITE (10, 903) (CLABEL(I) , (MIGRATE ( I , J) ,J*1,5),I«1,5) 
WRITE ( 10,904) ( MINDEX (I) ,1*1,5) 

900  FORMAT ( '0«»*»  MIGRATION  REPORT  ••*•') 

901  FORMAT ( 'ONUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  «  ', 

6  17./, 

6  '  NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  -  ' , 

«•  17,/, 

6  '  TOTAL  NUMBER  OF  ITEMS  -  ',17) 

912  FORMAT ( '  MISMATCH  INDEX  -  ',F9.3,//) 

911  FORMAT ( '  BY  SHGC  IN  A:  ' , 4 ( 17, IX) , / , 
fc  '  BY  SMGC  IN  B:  ' ,4(17, IX) , //) 

902  FORMAT ('OFROM\TO  X  T  P  M  O') 

903  FORMAT (S(2X , A1 , 5X ,16, IX, 16, IX, 16, IX, IB, IX, 16,/)) 

904  FORMAT ( '  MIGRATION  INDEX  BY  SMGC  (AND  AVG> :  ', 

8.  5(F9.5,1X>) 


c 

0*««  INDEX  •••• 

INTEGER  FUNCTION 
CHARACTER  SHGC<*1 
IF  (SHGC.EQ. 'X' > 
IF  (SHGC.EQ. 'T' ) 
IF  (SHGC.EQ. 'P' > 
IF  (SHGC.EQ. 'H' > 
RETURN 
END 

•: END JOB 


INDEX (SHGC) 

INDEX  »  1 
INDEX  >  2 
INDEX  >  3 
INDEX  -  4 
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MATCHO 


NATCHO  is  a  template  JCL  fils  which  ssts  up  ths  files 
for  ths  program  MATCHER  above.  To  use,  the  analyst  replaces 
the  tape  IDs  in  lines  70  and  80  with  the  actual  labels  to  be 
used.  If  not  ell  five  ALCs  are  to  be  processed  (eg,  if  the 
date  for  one  of  them  is  bad  or  Biasing),  then  the  lines  for 
the  unused  parts  of  the  file  should  be  deleted  (taking  care 
to  notice  the  logical  unit  designators  <LUDs>  in  the  file) . 

The  JCL  assuaea  that  ths  data  for  each  ALC  for  a  given 
quarter  is  in  a  asperate  file  on  the  ease  tape.  It  first 
writes  out  each  tape  file  to  a  temporary  disk  file  with  one 
of  the  system  utilities  and  releases  the  tape  units.  The 
data  in  the  files  will  be  used  in  the  same  order  that  they 
were  in  on  the  original  tape  and  are  released  when  no  longer 
needed.  No  new  files  are  created  (except  for  the  records 
written  to  the  system  remote  output  file).  Only  two  tape 
drives  are  required  (both  for  input  tapes)  and  these  are 
released  after  the  first  activity  in  the  30b. 
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10##N0RM, R (XI ) 

209:IDENT: 

309: USERID: 

409: LIMITS: 200, 35K, ,10K 
509: UTILITY 
609: LIMITS: 200 

709:tape9:in,tid, ,aae88, .sortedxx, ,den&2 

809:TAPE9:I2,T2D, ,99999, ,S0RTEDZZ, ,DEN62 

909: FILE :ai,ais 

1009:FILE:A2,A2S 

1109:FILE:A3,A3S 

1209 : FILE :A4,A4S 

1309: FILE: AS, ASS 

1409: FILE :B1, BIS 

1509: FILE :B2,B2S 

1609 : FILE : B3 , B3S 

1709: FILE :B4,B4S 

1809: FILE :BS,BSS 

1909: FUTIL: IN, Al, RWD/IN, A1/.C0PY/2F/, RWD/ IN, Al/ 
2009: FUTIL: IN, A2, SKIP/ IF , / ,C0PY/1F/,RWD/IN, A2/ 
2109 :FUTIL : IM, A3 , SKIP/2F ,  / , COPY/IF/ , RWD/IN , A3/ 
2209: FUTIL: IN, A4.SKIP/3F,/, COPY/IF/, RWD/IM,A4/ 
2309: FUTIL: IN. AS, SKIP/4F, /, COPY/ IF/, RWD/IN, AS/ 
2409:  FUTIL:  12,  B1.RWD/I2.B1/,  COPY/IF/,  RWD/I2.B1/ 
2509 : FUTIL : 12 , B2, SKIP/ IF , / , COPY/ IF/ , RUD/I2 , B2/ 
2609 : FUTIL :I2,B3, SKIP/ 2F,/, COPY/IF/, RWD / I 2 , B3 / 
2709: FUTIL: 12, B4.SKIP/3F, / , COPY/ IF/, RWD/ 12, B4/ 
2809: FUTIL: 12, B5.SKIP/4F,/, COPY/ IF/, RWD/I2.B5/ 
2859: NOTE:  MATCH  FILE  1 

2909 : OPTION : FORTRAN , NOHAP 
3009: SELECT: PRED/MATCH. O 
3109: EXECUTE 

3209:LIHITS:20O,3SK, , 10K 
3309: REMOTE: 10 
3409: FILE : 11 , AIR 
3S09:FILE: 12.B1R 

3559: NOTE:  MATCH  FILE  2 

3609 : OPTION : FORTRAN , NOMAP 
3709:SELECT : PRED/MATCH . 0 
3809: EXECUTE 

3909 : LIMITS : 200 , 35K , ,10K 
4009: REMOTE :io 
4 109: FILE: 11 ,A2R 
4209 : FILE : 12, B2R 

4259: NOTE:  MATCH  FILE  3 

4309 : OPTION : FORTRAN , NOMAP 
4409 : SELECT : PRED/MATCH . O 
4509: EXECUTE 

4609: LIMITS: 200, 35K, ,10K 
4709 : REMOTE : lO 
4809: FILE : 11 , A3R 
4909 : FILE : 12, B3R 
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493*; mote:  MATCH  FILE  4 

500* : OPTION : FORTRAN , NOMAP 
310* : SELECT : PRED/MATCH . 0 
320*: EXECUTE 

330* : LIMITS: 200, 33K, ,  10K 
340*: REMOTE: 10 
530*: FILE: 11 , A4R 
360*: FILE: 12, B4R 
363*: NOTE:  MATCH  FILE  3 

570* : OPTION : FORTRAN , NOMAP 
360* : SELECT : PRED/MATCH . O 
390*: EXECUTE 

600* : LIMITS: 200 , 33K , ,10K 

610*: REMOTE: 10 

620* : FILE : 1 1 » ASR 

630*: FILE: 12, B3R 

640* : END JOB 
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#8N0RM,R(X1) 

•: IDENT : 

*: LIMITS: 73, 33K, , 10K 
•: UTILITY 
*: LIMITS: 73 

* : TAPE9 : I 1 , T1D , , 9XXXX , , SORTEDOO , , DEN62 
* : TAPE9 : 12 , T2D , , 92160 , , MIGDATA1 , , DENA2 
•:FILE:01,Q13 
•:FILE:02,M1S 

*:FUTIL:I1,01,3KIP/2F/,C0PY/1F/,RWD/I1,01/ 

•:FUTIL:I2,02,RWD/I2,02/,C0PY/1F/,RWD/I2,02/ 

• : OPTION : FORTRAN , NOHAP 
* : FORTY : NODECK , NOHAP 
C««  MATCHTP  *• 

CALL  FX0PT<32, 1,1,0) 

DIMENSION  HIGRECU2) 

CHARACTER  AMHC- 2 , AM I I N-9 , AALC-1 , ASMGC • 1 , AM IC- 1 , ASC * 1 . 
A  AA- A4, BNI IM-9,BSHGC-1, MIGREC- 19, ZZZ* 19 

INTEGER  AFSC . AQRTER , AALT , APLT , AASSET , AEDATE , A I D I , 

A  BFSC , SORTER , HATCH 

REAL  APRICE, APHDR, BPR1CE,BPHDR 
C««  INITIALIZE  VARIABLES  •• 

DATA  MIGREC, ZZZ/ 13- ' ZZZZZZZZZZZZZZZZZZZ' / 

HATCH  -1 
OTR  -  00-3 

C-*  READ  FROM  OTR  DATA  FILE  •• 

1  READ<10,END-98)AA 

DECODE  < A A , 1 10) AMHC, AFSC , ANI IN , A ALC, AORTER, APRICE , 

A  ASMGC,  AMI  C,  ASC,  AEDATE,  AASSET,  A I DI  ,  AA-.T,  APLT,  AT’NDR 

HO  FORMAT  <A2, 14, A9,A1 , 12, F9.2,3A1 ,13, 18, 17,  '2,I3,F9.2> 

IF  (HATCH. EO.O)  GOTO  3 
C--  READ  FROM  HIGDATA  FILE  *• 

2  READ  <11, END- 99) BFSC , BMI IN , (MIGRECt I ) , I»1 , 1?) 

C» •  CHECK  FOR  HATCHING  ITEMS  •• 

3  IF  (AFSC  -  BFSC)  3,4, A 

4  IF  ( ANI IN . EQ . BNI IN )  GOTO  7 
IF  ( AMI IN. GT. BNI IN)  GOTO  A 

NEW  ITEM  -  BUILD  NEW  RECORD  •• 

3  DO  31  1-1,12 
51  MIGREC(I)  -  ZZZ 

ENCODE (MIGREC< OTR) , 130)ASMGC, APRICE, APHDR 
WRITE ( 12) AFSC , ANI IN , (MIGREC ( I > , I -1 , 12) 

MATCH  -  O 
GOTO  1 

C--  ITEM  LEFT  •• 

6  MIGREC (OTR)  -  ZZZ 

WRITE <) 2) BFSC, BNI IM, < MIGREC < I ) , 1-1 , 12) 

MATCH  -  O 
GOTO  2 

C-*  ITEMS  MATCH  -  FILL  IN  RECORD  •* 

7  ENCODE (MIGREC (OTR) , 130 >  ASMGC, APRICE, APHDR 
WRITE ( 12) AFSC, AMI IN, (MIGREC(I) ,1-1,12) 

MATCH  -  1 
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GOTO  1 

130  FORMAT <A1 ,2F9 .2) 

C«*  DOME  WITH  OTR  TAPE  •* 

90  IF  < BFSC . EQ . 9999 >  GOTO  999 
AFSC  •  9999 
GOTO  3 

O-  DOME  WITH  MIGDATA  TAPE  •« 

99  IF  < AFSC . EQ . 9999 >  GOTO  999 
BFSC  -  9999 
GOTO  3 
999  STOP 
END 

•: EXECUTE 

•:LIMITS:73 

•:FILE:10,Q1R 

•:file:ii,mir 

•:FILE: 12,H23 
•JUTILITY 
•:LIHIT3:73 
• : FILE : IN , M2R 

0 : TAPE9 : OT , T3D , ,92160, ,MIGDATA1 /R, ,DEN62 
• :TAPE9: 02, T4D. ,92273, .HDBAK1/R, ,DEN62 
•:FUTIL: IM,OT,RWD/IM,OT/,COPY/1F/ 

• : FUTIL : IN , 02, RWD/ IN , 02/ , COPY /IF/ 

*: END JOB 


HIGSTATA 


HXGSTATA  is  tha  prograa  which  analysis  tha  tiaa-dapand- 
ant  aigration  data  on  tha  HXGDATA1  taps.  Tha  prograa  opar- 
ataa  on  ona  itaa  at  a  tiaa.  Xt  kaapa  two  typaa  of  statis¬ 
tics,  ona  typa  for  tha  itaa  baing  procasaad  at  tha  tiaa,  and 
tha  othar  for  tha  data  aa  a  whola.  Tha  itaa  atatiatica  ara 
auaaariza  and  atorad  in  tha  aystaa  statistics. 

Aftar  tha  itaa  is  raad  into  tha  buffar,  it  la  chackad 
to  aaa  if  it  is  to  ba  filtarad  out  (if  it  la  in  tha  aystaa 
for  thraa  quartara  or  laaa>,  or  if  drops  out  of  tha  aystaa 
for  a  aingla  quartar,  but  is  in  tha  aystaa  otharwiaa.  Thaaa 
aaaauraa  ara  thara  to  ainiaiza  soaa  problaaa  found  in  tha 
data.  Aftar  this,  counts  ara  aada  to  tha  nuabar  of  tiaaa 
tha  itaa  aigrataa,  and  antara  or  laavas  tha  aystaa.  Itaas 
with  high  aigration  counts,  and  itaas  which  nova  in  and  out 
of  tha  ayataa  ara  writtan  out  to  apacial  fllaa  for  latar 
raviaw.  Systaa  statistics  ara  updatad,  and  than  tha  raport 
la  writtan.  This  job  only  raquiraa  a  aingla  tapa  driva  at 
any  ona  tiaa,  ainca  tha  aigration  data  flla  is  copiad  to 
bafora  tha  analysis  bagina. 
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##N0RM,R(X1) 

•: IDENT: 

*:LIHITS:400,33K, ,10K 

FUTILITY 

•: LIMITS: 400 

*:TAPE9: IM,T1D, , 92160, , MIGDATA1 ,, DEN62 

*:file:ot,ois 

•:futil:in,ot,rwd/in/,copy/if/,rwd/in,ot/ 

•: OPTION: FORTRAN, NOMAP 
« J FORTY : NODECK , NOMAP 
C**  MIGSTATS  *• 

CALL  FX0PTO2, 1,1,0) 

DIMENSION  HIGREC<12) , SHGC(12> .PRICE (12) ,PHDR(12> 
CHARACTER  NIIM*9,SHGC*1,HIGREC*20 
INTEGER  FSC , MIGCNT , FREQCT ( 12 > , NUMOTR , 2CNT , N02CNT , 
t  NZCNT, MCNT,OIOCNT, IOICNT, NUMREC, HAXFRQ, MINFRQ, 

6  DMPCNT , CATCNT , CURCAT , CATFRO (6 , 12 ) ,CFCNT<6> ,MAXCF<6> , 

6  MINCF (6  > , FREQSM , CATSUM ( 6) , MIGSUH , CHGCNT (2,6) 

REAL  PRICE, PHDR, MCKEAN, MCVAR, NZMEAN, NZVAR, CFHEAN<6> , 
t  CFVAR ( 6 ) , DMDCHG , DCWNM 

C**  INITIALIZE  VARIABLES  •  * 

DATA  CATFR0,CHGCNT/84*0/ 

DATA  CFMEAN , CFVAR . CFCNT , CATSUH/ 1 2*0 . 0,12*0/ 

DATA  MAXCF,MINCF/6*0. 6*9939/ 

DMPCNT  -  O 
FREQSM  *  O 
IOICNT  -  O 
OIOCNT  *  O 
HAXFRQ  *  O 
MINFRQ  •  9999 
MIGSUH  •  O 
MCKEAN  -  0.0 
MCVAR  *  0.0 
MCNT  *  O 
NUMQTR  -  12 
NUMREC  *  O 
NOZCNT  *0 
NZMEAN  *  0.0 
NZVAR  -  0.0 
NZCNT  *0 

C** 

C**  READ  FROM  FILE  •• 

1  READ ( 10, END  -  99) FSC , N I IN , (MIGREC ( I > , I- 1 , 12> 

NUMREC  -  NUMREC  *  1 
DO  10  I  -  1,12 

10  DECODE (MIGREC ( I ) , 100)SMGC <I),PRICE(I), PHDR  < I ) 

100  FORMAT ( A1 , 2F9 . 2 ) 

c*  • 

C**  COMPUTE  STATISTICS  AND  WRITE  REPORT  ** 

C»* 

C«*  COMPUTE  MIGRATION  FREQUENCY  FOR  THIS  ITEM  ** 

I ENTER  *0 
ILEFT  -  0 
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ZCNT  -  O 

CATCNT  -  1 

MIGCNT  -  O 

CURCAT  -  INDEX ( SHGC ( 1 ) ) 

C»* 

C««  COUNT  #  OF  QTRS  ITEM  NOT  IN  SYSTEM 
DO  13  I  ■  1,NUHQTR 

15  IF  <SMGC<X) . EQ. 'Z' )  ZCNT  «  2CNT  ♦  1 

C«« 

C»»  IGNORE  ITEMS  NOT  IN  SYSTEM  >  3  QTRS 
IF  <  ZCNT . LT .  9  >  GOTO  16 
DHPCNT  ■  DMPCNT  ♦  1 
GOTO  1 

C*a 

C«*»  IF  ONLY  ONE  CONSECUTIVE  QUARTER  IS  MISSING, 

C»»  FILL  IN  DATA  WITH  DATA  FROM  PREVIOUS  QTR 

16  DO  17  I  •  2,NUHQTR-1 

IF  ((SHGC(I).NE.'Z').OR. 

6  (SHGC  ( 1-1 ) .EQ . ' Z' ) .OR . (SHGC ( I  +  1 ) . EQ . ' 2' > ) GOTO  17 

SHGC ( I )  *  SHGC ( I - 1 ) 

PRICE ( 1 )  -  PRICE ( I -1 ) 

PHDR(I)  -  PMDR ( X - 1 > 

17  CONTINUE 
C«» 

C««  RE-DO  ZCNT  AFTER  FILTERING 
ZCNT  •  O 

DO  16  I  -  1 ,NUHQTR 

16  IF  ( SHGC ( I ) . EQ . ' Z ' >  2CNT  •  ZCNT  ♦  1 

Cmm 

DO  20  I  -  1 , NUMQTR- 1 

C»*  HAS  IT  ENTERED  OR  LEFT  THE  SYSTEM  (OR  BOTH >7 

IF  ( ( SHGC ( I ) . EQ . ' Z ' ) .AND. ( SMGC ( I ♦ 1 > . NE . ' Z * ) ) 

A  IENTER  •  ILEFT  ♦  1 

IF  ( ( SHGC (I).NE.'Z'). AND . (SMGC( I-l ) .EO. 'Z')> 

A  ILEFT  -  IENTER  ♦  1 

C*»  IS  IT  IN  SAME  CATEGORY 7 

IF  ( SHGC ( I ) . EQ . SHGC ( I * 1 >  >  GOTO  21 
C»*  ELSE: 

C**  COLLECT  MIGRATION  STATISTICS 
HXGCNT  -  HIGCNT  ♦  1 

CATFRO ( 6 , C ATCNT )  -  CATFRQ ( 6 , CATCNT )  ♦  1 
CATFRO ( CURCAT , CATCNT )  -  CATFRQ (CURCAT, CATCNT) *1 
CALL  STATS  <  CATCNT , CFHEAN <  6 ) , CFVAR ( 6 ) , CFCNT ( 6 ) ) 

K  »  CJRCAT 

CALL  STATS ( CATCNT , CFHEAN ( K ) , CFVAR (K) , CFCNT < K ) ) 
CATCNT  •  1 

CURCAT  •  INDEX <3HGC( 1*1 ) ) 

C»»  COLLECT  PERCENT  CHANGE  IN  DEMAND  STATS 
IF  (PHDR(I) .LT.0.01)  GOTO  20 

DHDCHG • ABS ( <  PKDR < I ) -PMDR < I * 1 ) ) /PHDR  < I ) ) • 100 . 0 
IF  ( DHDCHG. GT. 0.01)  GOTO  22 
INDX  -  1 
GOTO  23 


22  ZNDX  -  INT( ALOG (DMDCHG) )  ♦  2 
IF  (INDX.LT. 1)  INDX  »  1 

IF  (INDX.GT.6)  INDX  -  6 

23  CHGCNT ( 1 , INDX >  -  CHGCNT <  1 , INDX )  ♦  1 
GOTO  20 

C»*  THEN: 

21  CATCNT  -  CATCNT  ♦  1 

O*  COLLECT  PERCENT  CHANGE  IN  DEMAND  W/0  MIGRATION  STATS 
IF  (  '"MDR ( I )  . EQ . PHDR <  I ♦  1 )  )  . OR .  <PMDR<I>  .LT.0.01)  > 

A  GOTO  20 

DCWNM-ABS <  < PMDR ( I > -PHDR (1*1)  > /PMDR ( I > ) *10O . O 
IF  ( DCWNH . GT . 0 . 01 )  GOTO  24 
INDX  -  1 
GOTO  23 

24  INDX  »  I NT (ALOG (DCWNH) >  *  2 
IF  (IMDX.LT.l)  INDX  -  1 

IF  (INDX.GT.6)  INDX  -  6 
23  CHGCNT (2, INDX)  -  CHGCNT (2, INDX)  ♦  1 

20  CONTINUE 

IF  (CATCMT.LT. 12)  GOTO  30 

CATFRO( 6, CATCNT)  ■  CATFRO( 6, CATCNT)  ♦  1 
CATFRO(CURCAT. CATCNT)  •  CATFRQ(CURCAT, CATCNT)  ♦  1 
CALL  STATS ( CATCNT »CFHEAN (6) ,CFVAR<6) , CFCNT (6) ) 

K  ■  CURCAT 

CALL  STATS ( CATCNT, CFHEAN (K) .CFVAR(K) .CFCNT (K) > 

30  CONTINUE 

C«  * 

C-*  WRITE  RECORDS  W/HI  MIGRATION  TO  NEW  FILE  •• 

IF  (MIGCNT.GT.3)  WRITE (  13) FSC, NUN.  ( MIGREC (  I  )  .  I -1 . 12) 

O  • 

C*»  SEE  IF  ITEM  IS  GOING  IN  AND  OUT 

IF  ( ( IENTER . EQ . 0) .OR. (ILEFT.EO.O) )  GOTO  43 
C*»  ELSE: 

IF  (MOD(IENTER,2) .EQ.O)  GOTO  40 
C*»  ELSE:  OUT-IN-OUT 

OIOCNT  -  OIOCNT  ♦  1 

WRITE (16) FSC, NI IN, ( MIGREC ( I ) , I -1 , 12 ) 

GOTO  43 

C" •  THEN:  IN-OUT-IN 

40  IOICNT  •  IOICNT  ♦  1 

WRITE (17)  FSC,  NUN,  (MIGREC <  I  > ,  I «1 , 12) 

C»*  THEN: 

43  CONTINUE 
C«* 

C«»  COLLECT  STATISTICS  •* 

CALL  STATS ( NIGCHT , MCMEAN , MCVAR , MCNT ) 

CALL  STATS( (NUMOTR-ZCNT) , N2MEAN , NZVAR, NZCNT ) 

IF  (2CNT.LT. 1)  N02CNT  -  N02CNT  ♦  1 
FRE0CT(MIGCNT*1)  -  FREOCT (HIGCNT+1 )  ♦  1 
IF  (MIGCNT.GT.O)  MIGSUM  *  MIGSUH  ♦  1 

c  •  • 

C»*  FINISHED  WITH  ITEM,  GET  ANOTHER 
GOTO  1 


B-27 


C»«  CLEAN  UP  VARIABLES  *• 

99  DO  50  I  ■  1. NUMOTR 

FREQSM  ■  FREQSM  ♦  FREQCT  < I > 

MAXFRQ  -  MAX ( HAXFRQ , FREQCT ( I ) > 

MINFRO  -  MIN  (MINFRO*  FREQCT  CD) 

DO  50  J  «  1,6 

CATSUM(J)  -  CATSUM  <  J)  ♦  CATFRQ<J,I) 
MAXCF < J>  -  MAX (MAXCF ( J ) , CATFRQ < J , I ) ) 
MINCF  < J)  •  MIN(MINCF(J) , CATFRQ (J, I >  > 

50  CONTINUE 

C*«  ADJUST  VARIANCES 

HCVAR  ■  MCVAR/ <MCNT  -1) 

NZVAR  -  NZVAR/ (NZCNT-1 ) 

DO  70  I  *  1,6 

70  CFVAR<I)  -  CFVAR  < I >  7 (CFCNT ( I > -1 ) 

C»» 

C*«  WRITE  REPORT  •* 

WRITE <11, 200) 

WRITE <11 ,205) NUMREC 
WRITE  < 1 1 , 206 ) DMPCNT 
WRITE <11, 208) MIGSUM 
WRITE < 1 1 , 210) NOZCNT 
WRITE <11, 21S)0I0CNT 
WRITE < 1 1 , 220) IOICNT 
WRITE <11, 225) 

WRITE  < 1 1 , 230 ) MCMEAN , MCVAR , SORT  <  MCVAR ) 

WRITE <11, 235) 

WRITE  < 1 1 , 230) NZMEAN , NZVAR , SORT  <  NZVAR ) 

WRITE  < 11 , 236) 

WRITE <11 ,230)CFMEAN  <6) ,CFVAR<6) ,S0RT<CFVAR<6) ) 
WRITE  <11, 237) 

WR I TE  < 1 1 , 230 ) CFMEAN  < 1 ) , CFVAR  < 1 ) , SORT  <  CFVAR  < 1 ) ) 
WRITE  <11, 238 ) 

WRITE  < 11 , 230 )CFMEAN  <  2 ) , CFVAR <  2 ) , SORT < CFVAR  <  2) > 
WRITE  < 11 , 239) 

WRITE  <11, 230) CFMEAN ( 3 ) , CFVAR < 3 ), SORT (CFVAR < 3) > 
WRITE <11, 240) 

WRITE  < 11 , 230) CFMEAN  <  4 ) , CFVAR < 4 ), SORT (CFVAR ( 4 ) ) 
WRITE <11, 241) 

WRITE  < 11 , 230 ) CFMEAN  <  5 ) , CFVAR ( 5 ) , SORT (CFVAR ( 5 ) ) 
WRITE  <11, 245) 

WRITE < 11 ,250) MAXFRQ, MINFRO, FREOSM 
WR I TE  <11, 255  > 

WRITE (11 ,260) ( I -1 , FREQCT (I) ,1*1, NUMOTR ) 

WRITE  <11, 265 ) 

WRITE <11, 250) MAXCF (6) , MINCF ( 6 ) , CATSUM <6 > 

WRITE  <11, 255 ) 

WRITE (11 ,260) < I, CATFRQ ( 6,1) ,1=1, NUMOTR) 

WRITE  <11, 285) 

WRITE  <11, 250 ) MAXCF  < 1 ) , MINCF  < 1 ) , CATSUM  < 1 ) 

WRITE ( 11 , 255) 
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WRITE ( H ,260) ( I , CATFRQ < 1 ,I),I-1, NUHQTR) 
WRITE <11,303) 

WRITE (11, 230) MAXCF (2) , MINCF (2) ,CATSUN<2) 
WRITE  < 11 , 235) 

WRITE <11, 260) < I ,CATFRQ<2 , I ) , I *1 , NUHQTR ) 
WRITE  <11 , 325) 

WRITE  <11 ,230) MAXCF  <3) , MINCF (3) , CATSUM  <3) 
WRITE<11,255) 

WRITE <11, 260) < I , CATFRQ (3, I), 1*1, NUMQTR ) 
WRITE <11, 343) 

WRITE  < 11 ,230>HAXCF  <  4) , MINCF  <4  > , CATSUM (4) 
WRITE <11, 233) 

WRITE <11, 260) < I, CATFRQ <4,1 ), I- 1, NUMQTR) 
WRITE <11, 363) 

WRITE <11 ,230) MAXCF (5) , MINCF (3) , CATSUM (5) 
WRITE <11, 233) 

WRITE <11, 260) < I, CATFRQ <3,1 ),I-1, NUMQTR) 
WRITE <11, 383) 

WRITE <11, 390) <CHGCNT<i,I),I-l,6) 

WRITE <11, 393) 

WRITE <11, 390) <CKGCNT(2,I) ,1-1,6) 


200 

FORMAT  <  20X ,'*•**  MIGRATION 

ANALYSIS  REPORT  ••••',/ 

& 

* 

VERSION  A',//) 

203 

FORMAT (' 

NUMBER  OF  RECORk  3 

PROCESSED  -  ',18) 

206 

FORMAT ( ' 

NUMBER  OF  RECORDS 

DUMPED  -  ',18) 

208 

FORMAT" 

NUMBER  OF  ITEMS 

WHICH  MIGRATED  •  ',18) 

210 

FORMAT ( ' 

NUMBER  OF  ITEMS 

ALWAYS  IN  ■  ',18,/) 

213 

FORMAT ( ' 

#  WHICH  ENTERED 

ft 

LEFT  •  ' , 17) 

220 

FORMAT  < ' 

#  WHICH  LEFT  ft  RE- 

ENTERED  *  ',17,/) 

223 

FORMAT <' 

NUMBER  OF  MIGRATIONS  PER  ITEM  --'.) 

230 

FORMAT ( ' 

MEAN  - 

,F13.6,/, 

ft 

9 

VARIANCE  * 

, F15 . 6 , / , 

6 

9 

STD  DEV  - 

, F13.6, //) 

231 

FORMAT (' 

MEAN  - 

, F15.6 . / , 

& 

9 

VARIANCE  - 

,F13.6, /, 

ft 

9 

STD  DEV  ■ 

, FIS . 6 , / , 

ft 

9 

MAX  CHANGE  > 

,F1S„6, /. 

ft 

.  9 

MIN  CHANGE  - 

» 

, F13.6, // ) 

233  FORMAT < '  NUMBER  OF  QUARTERS  IN  SYSTEM  PER  ITEM 
23C  FORMAT < '  NUMBER  OF  QUARTERS  IN  ALL  CATAGORIES 

237  FORMAT < '  NUMBER  OF  QUARTERS  IN  SMGC  X  (PER  ITEM)  --') 

238  FORMAT ( '  NUMBER  OF  QUARTERS  IN  SMGC  T  (PER  ITEM)  --') 

239  FORMAT ('  NUMBER  OF  QUARTERS  IN  SMGC  P  (PER  ITEM)  --') 

240  FORMAT ( '  NUMBER  OF  QUARTERS  IN  SMGC  M  (PER  ITEM)  --') 

241  FORMAT ( '  NUMLER  OF  QUARTERS  NOT  IN  SYSTEM  --') 

245  FDRMAT< ' 1 ' ,2CX. 'MIGRATION  FREQUENCY  COUNT',/) 

250  FORMAT ('  MAX  CELL  COUNT  -  ',13,/, 

&  '  MIN  CELL  COUNT  -  ',18,/, 

ft  '  SUM  ALL  CELLS  -  ',18,/) 

253  FORMAT ('  NUMBER  OF',/, 

ft  '  QUARTERS  COUNT',/) 

260  FORMAT ( 4X , 12 , 9X ,17) 

265  FORMAT ( ' 1 ' , 20X, ' •  QTRS  IN  SMGC  FREQUENCY  COUNT  «'./, 
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S.  36X, '  ALL  SMGCS',/) 

283  FORMAT <  '  1 '  , 20X ,  '  •  QTRS  IN  SMGC  FREQUENCY  COUNT  *',/, 

&  38X, ' SMGC  X',/) 

303  FORMAT <  '  1 '  , 20X , '  *  QTRS  IN  SMGC  FREQUENCY  COUNT  *',/, 

&  38X, ' SMGC  T',/) 

325  FORMAT ( ' 1' ,20X,'«  QTRS  IN  SMGC  FREQUENCY  COUNT  •',/, 

&  38X, 'SMGC  P',/) 

343  FORMAT  ( '  1 ' , 20X , '  *  QTRS  IN  SMGC  FREQUENCY  COUNT  •  ',/, 

C.  38X , '  SMGC  H',/) 

365  FORMAT  ( '  1 '  ,  20X , '  *  QTRS  IN  SMGC  FREQUENCY  COUNT  •  ',/, 

6  34X, 'NOT  IN  SYSTEM',/; 

385  FORMAT < ' 1DEMAND  CHANGE  INDEX  CNT  FOR  MIGRATING  ITEMS') 


390 

FORMAT (' 

0 

TO 

1 

■ 

& 

0 

1 

TO 

10 

M 

' , 18, / , 

& 

0 

10 

TO 

100 

m 

'.18,/, 

& 

0 

100 

TO 

1000 

u 

& 

0 

1000 

TO 

10000 

m 

',18,/, 

& 

0 

10000 

TO 

INF 

u 

'  ,18) 

395  FORMAT ( /  / , '  DEMAND  CHANGE  INDEX  CNT  FOR  NO  MIGRATION') 
STOP 
END 

Caaaa  STATS  a  a  a  a 

SUBROUTINE  STATS  < X , MEAN , VAR , COUNT ) 

INTEGER  X, COUNT 
REAL  MEAN, VAR, D 

Cam  ROUTINE  USES  THE  PROVISIONAL  MEANS  ALGORITHM  *• 

C*»  TO  COMPUTE  STATS  ** 

COUNT  »  COUNT  ♦  1 

D  -  X  -  MEAN 

MEAN  •  MEAN  *  D/COUNT 

VAR  «  VAR  ♦  D*»  (X  -  MEAN) 

RETURN 

END 

C»»»*  INDEX  •••• 

INTEGER  FUNCTION  INDEX (SMGC) 

CHARACTER  SMGC-1 
IF  (SMGC.EQ. 'X' )  INDEX  «  1 
IF  (SMGC.EQ. 'T'>  INDEX  -  2 
IF  (SMGC.EQ. 'P' )  INDEX  »  3 
IF  (SMGC.EQ. 'M' )  INDEX  »  4 
IF  (SMGC.EQ. 'Z' )  INDEX  »  5 
RETURN 
END 

«: EXECUTE 

•: limits: 400 

S:FILE:10,Q1R 

*: REMOTE: 11 

8:FILE:15,01S 

9:FILE:16,02S 

*:FILE:17,03S 

S:UTILITY 

8:LIMITS:400 

•:file:ii,oir 


*:FILE:I2,02R 
h*cti  e • to  n^p 

•:TAPE9:0T ,  T2D, ,92169, , MIGDATA2, , DEN62 
• :  FUT I L :  1 1 ,  OT  •,  RWD  /  II, OT/,  COPY  /IF/ 
*:FUTIL:I2,OT,RWD/I2,OT/,SKIP/,1F/,COPY/1F/ 
•:FUTIL: I3,0T,RWD/I3,0T/,SKIP/,2F/,C0PY/1F/ 
•: END JOB 

,OT/, SKIP/, IF/, COPY/IF/ 

•: FUTIL : I3,0T, RWD/ 13, OT/ , SKIP/ , 2F/ , COPY/ IF/ 
9 : ENDJOB 
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MIGSTATB 


MIGSTATB  doas  aoia  further  statistics  coilacting  on  tha 
t isa-dapandant  migration  data.  It  doss  tha  saaa  data  fil- 
tsring  as  doas  MXGSTATA  (axcapt  that  it  doas  not  dump  thoaa 
rscords  which  ars  in  for  Isas  than  nina  quartars) ,  but  it 
only  considars  tha  nusbar  of  migrations  from  tha  lowar  two 
catagoriaa  to  tha  highar  two  and  tha  numbar  of  original 
itaas  ramaining  in  a  givan  5»MGC  at  aach  quartar. 
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.TTJ FV  r,  V  V%  V  N  » •« 


->  \  •»  •--*  v 


■\  ■  . 


•  i  *.*  v  ^  .' 


##N0RM,R<X1) 

•:IDENT: 

•:LIMITS:330,35X,,10K 
*: UTILITY 
•: LIMITS: 330 

*:TAPE9:IN,T1D, ,92160, ,MIGDATA1, ,DEN62 
*:FILE:0T,Q1S 

*:FUTIL:IN,0T,RWD/IN/,C0PY/1F/,RWD/IN,0T/ 

*: OPTION : FORTRAN , NOMAP 
* : FORTY : NODECK , NOMAP 
C**  MIGSTATS  *• 

CALL  FXOPT( 32, 1,1,0) 

DIMENSION  MIGREC ( 12) , SMGC < 12> , PRICE ( 12) , PMDR ( 12) 
CHARACTER  NIIN*9 , SMGC-1 , MIGREC-20 

INTEGER  FSC, NUMQTR , NUMREC , BACKUP , UPDOWN , UPTOHI , BUCNT, 

&  UDCNT , UTHCNT , HICNT , LOCNT , NINCNT, LEFTCT , QTRCNT (4,12) 

REAL  PRICE, PMDR 
C>*  INITIALIZE  VARIABLES  •* 

DATA  QTRCNT/4B»0/ 

NUMQTR  >12 
BUCNT  -  0 
LEFTCT  -  0 
HICNT  -  0 
LOCNT  «  0 
NINCNT  -  O 
UDCNT  -  O 
UTHCNT  >0 

C>  • 

C>>  READ  FROM  FILE  »* 

1  READ(10,END  -  99)FSC, NUN,  (MIGREC ( I )  ,  1*1 , 12) 

NUMREC  »  NUMREC  ♦  1 
DO  10  I  *  1,12 

10  DECODE (MIGREC ( I ) , 100) SMGC ( I ) , PRICE ( I ) , PMDR (I ) 

100  FORMAT ( A1 , 2F9.2) 

C«  • 

C>»  COMPUTE  STATISTICS  AND  WRITE  REPORT  •* 

O* 

BACKUP  -  0 
UPDOWN  -  0 
UPTOHI  >  O 

C»  • 

C>*  ONLY  CONSIDER  ITEMS  IN  THE  SYSTEM  FROM  THE  START 
IF  ( SMGC (l).NE.'Z')  GOTO  16 
NINCNT  »  NINCNT  ♦  1 
GOTO  1 

O* 

16  DO  17  I  ■  2 , NUMQTR- 1 

IF  ( (SMGC(I) .NE. 'Z' ) .OR. 

&  ( SMGC ( I - 1 ) . EQ .  '  Z  '  >  . OR . ( SMGC (1*1) . EQ . ' Z ' ) ) GOTO  17 

SMGC ( I )  «  SMGC(I-l) 

PRICE ( I )  *  PRICE(I-l) 

PMDR ( I )  *  PMDR ( I - 1 ) 

17  CONTINUE 
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LEFTCT  ■  LEFTCT  ♦  1 
IF  <HILOW<SMGC<DJ  .GT.O)  GOTO  40 

:  ■  2 

20  IF  <HILOW<SMGC<D > .GT.O>  GOTO  25 
I  ■  1*1 

IF  <I.LE.NUHQTR)  GOTO  20 
25  UPTOHI  »  I 

C«* 

30  'JO  35  I  ■  2, NUMOTR 

IF  <<I.GT. UPTOHI). AND. <HIL0W<SMGC<D  >  .LT.  1>  > 

6  UPDOWN  »  1 

35  IF  <  < UPDOWN. EC. 1 > .AND. <HILOW<SMGC< I > ) .GT.O) ) 

BACKUP  *  1 

•  • 

40  IF  <HILOW<SMGC<D > .GT.O)  HICNT  -  HICNT  ♦  1 
IF  <HILOW<SMGC<D J.LT.O)  LOCHT  *  LOCHT  ♦  1 
IF  < UPTOHI . LE .NUMOTR)  UTHCNT  «  UTHCMT  *  1 
UDCNT  «  UDCMT  ♦  UPDOWN 
BUCNT  »  BUCNT  ♦  BACKUP 

C*  ' 

OTRCHT < INDEX < SMGC <  1 )  )  ,  1 )  «  QTRCNT<INDEX<SHGC<D  >  ,D  *  1 
DO  50  I  *  2, NUMOTR 

IF  < SMGC < I) . NE . SMGC < 1>  >  GOTO  60 

QTRCMT  < INDEX  <  SMGC  < 1) ) , I ) -QTRCNT  < INDEX  <  SMGC  < 1) > , D «• 1 
50  CONTINUE 

C*« 

C»*  FINISHED  WITH  ITEM,  GET  ANOTHER 
60  GOTO  1 

C»» 

C*»  DONE  WITH  FILE 
99  CONTINUE 
C»» 

C*«*  WRITE  REPORT  ** 

WRITE <11,200) 

WRITE  < 11 , 205 ) NUHREC 
WRITE <11, 206 )NINCNT 
WRITE  < 1 1 , 207 ) DMPCNT 
WRITE  <11, 208 ) LEFTCT 
WRITE <11, 209) HICNT 
WRITE  <11,210) LOCHT 
WRITE <11, 220) UTHCNT 
WRITE  <11, 230 ) UDCNT 
WRITE < 1 1 , 240 ) BUCNT 

WRITE  <11,250) < I , QTRCNT  < 1 , 1) , 1*1 , NUHQTR) 

WRITE <11, 255) <I,QTRCNT<2, I) ,1-1, NUMOTR) 

WRITE  <11 ,260) <I,QTRCNT<3, I) ,1-1, NUMOTR) 

WRITE <11, 265) < I, QTRCNT <4, I) ,1-1, NUMOTR) 

200  FORMAT <20X,  MIGRATION  ANALYSIS  REPORT  ***',/ 

6  '  VERSION  B' , // ) 

205  FORMAT < '  NUMBER  OF  RECORDS  PROCESSED  *  ',18) 

206  FORMAT <'  NUMBER  OF  RECORDS  NOT  IN  FIRST  OTR  •  ',18) 

207  FORMAT < '  NUMBER  OF  RECORDS  DUMPED  ■  ',18) 
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208  FORMAT <  '  NUMBER  OF  RECORDS  REMAINING  -  ',18) 

209  FORMAT < '  NUMBER  OF  ITEMS  WHICH  STARTED  HI  »  ',18) 

210  FORMAT ('  NUMBER  OF  ITEMS  WHICH  STARTED  LO  »  ',18) 

220  FORMAT < '  NUMBER  OF  LOW  MOVING  TO  HIGH  »  ',IB> 

230  FORMAT ('  NUMBER  MOVING  DOWN  AGAIN  *  ',18) 

240  FORMAT ('  NUMBER  GOING  UP  ONCE  AGAIN  -  ',18) 


250  FORMAT ( ' INUMbar  OF  ORIGINAL  ITEMS  REMAINING  IN  X',/, 
fr  '  QTR  NUMBER  REMAINING',/, 

&  12 ( IX , 12, 13X, 18, /) ) 

255  FORMAT (  / '  NUMBER  OF  ORIGINAL  ITEMS  REMAINING  IN  T',/ 
'  QTR  NUMBER  REMAINING',/, 

12<1X,I2,13X,I8,/)) 

280  FORMAT ( / '  NUMBER  OF  ORIGINAL  ITEMS  REMAINING  IN  P',/ 
'  QTR  NUMBER  REMAINING',/, 

12( IX, 12,13V, 18, /;) 

265  FORMAT</'  NUMBER  OF  ORIGINAL  ITEMS  REMAINING  IN  M',/ 
&  '  QTR  NUMBER  REMAINING',/, 

&  12UX,I2,13X,I8,/)) 

STOP 

END 

C»»<*«  HILOW 

INTEGER  FUNCTION  HILOW(SHGC) 

CHARACTER  SMGC*1 
HILOW  -  O 

IF  ( (SMGC.EO. 'X' ) .OR. (SMGC.EQ. 'T' ) )  HILOW  *  -1 
IF  < (SMGC.EQ. 'P' ) .OR. (SMGC.EQ. 'M' ) )  HILOW  »  1 

RETURN 
END 

C* • • •  INDEX 

INTEGER  FUNCTION  INDEX (SMGC) 

CHARACTER  SMGC*1 

IF  (SMGC.EQ. 'X'  ?  INDEX  *  1 

IF  (SMGC.EQ. 'T')  INDEX  -  2 

IF  (SMGC.EQ. 'P' )  INDEX  *  3 

IF  (SMGC.EQ. 'M')  INDEX  -  4 

RETURN 

END 

•: EXECUTE 
•:LIMITS:350 

*:file:io»qir 

*:REMOTE:ll 
•: END JOB 


APPENDIX  C 


Migration  Raporta 

Tha  Migration  raporta  praaantad  hara  wara  ganaratad  from  tha 
program  KATCHxx,  whara  "xx"  ia  tha  atarting  quartar  of  tha 
pariod  baing  aatchad.  Fila  “A"  ia  tha  atarting  quartar,  and 
fila  "B"  ia  tha  anding  quartar.  Tha  llna  "TOTAL  NUMBER  OF 
ITEMS"  givaa  tha  total  nuabar  of  unioua  itama  batwaan  tha 
two  filaa.  Tha  lina  "BY  SMGC"  givaa  tha  nuabar  of  itaaa  in 
aach  SMGC  in  aaoandin'.  ordar  <i.a.,  X,  T,  P,  M> .  Tha  tabla 
liata  th«  nuabar  of  itaaa  Migrating  froa  on  SMGC  to  anothar. 
Tha  indaxaa  wara  coaputad  uaing  tha  foraulaa  daacribad  in 
Cliaptar  3. 
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•*•*  MIGRATION  REPORT 
Quarter  2  to  3 
ALC  OC 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  - 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  * 
TOTAL  NUMBER  OF  ITEMS  ■  106134 


MISMATCH 

1  INDEX 

■  0 

.00470 

BY  SMGC 

IN  A 

78983 

16711 

7378 

BY  SMGC 

IN  B 

79832 

16732 

7676 

FROM \ TO 

X 

T 

P 

M 

0 

X 

77807 

701 

61 

8 

406 

T 

349 

13789 

333 

1 

37 

P 

13 

237 

7201 

100 

27 

M 

0 

2 

63 

1236 

21 

I 

1484 

23 

16 

17 

0 

MIGRATION  INDEX  BY  SMGC: 

X  T  P  M 

0.98311  0.94483  0.93023  0.93392  O 

••••  MIGRATION  REPORT 
Quartar  2  to  3 
ALC  00 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  * 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  * 
TOTAL  NUMBER  OF  ITEMS  -  130441 


MISMATCH 

INDEX 

•  0 

.  39727 

BY  SMGC 

IN  A 

73632 

11692 

4280 

BY  SMGC 

IN  B 

72064 

14424 

6320 

FROMVTO 

X 

T 

P 

M 

0 

X 

43479 

293 

38 

4 

31836 

T 

223 

7687 

114 

1 

3667 

P 

12 

94 

3114 

21 

1039 

M 

4 

1 

10 

496 

99 

I 

28347 

6347 

3044 

469 

0 

MIGRATION  INDEX  BY  SMGC: 

X  T  P  M 

0.37472  0.63746  0.72737  0.81311  O 


104614 

103662 


1342 

1382 


AVG 

.95403 


92234 

93799 


610 

991 


AVG 

.69322 
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••••  MIGRATION  REPORT  •••• 

Quartar  2  to  3 
ALC  SH 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  - 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  » 
TOTAL  NUMBER  OF  ITEMS  «  92226 


MISMATCH 

I  INDEX 

-  0 

.01551 

BY  SMGC 

IN  A 

77309 

10234 

3018 

BY  SMGC 

IN  B 

75941 

10067 

2964 

FROMXTO 

X 

T 

P 

M 

0 

X 

74065 

461 

40 

3 

2740 

T 

497 

9433 

169 

1 

134 

P 

12 

181 

2732 

24 

69 

M 

1 

0 

19 

247 

13 

I 

1367 

12 

4 

2 

0 

MIGRATION  INDEX  BY  SMGC: 


X  T  P  M 

0.95804  0.92173  0.90524  0.88214 

••••  MIGRATION  REPORT 
Quartar  3  to  4 
ALC  OC 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  » 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  ■ 
TOTAL  NUMBER  OF  ITEMS  «  106969 


MISMATCH 

[  INDEX 

■  0 

.00765 

BY  SMGC 

IN  A 

79852 

16752 

7676 

BY  SMGC 

IN  B 

79955 

16971 

7828 

FROMNTO 

X 

T 

P 

M 

0 

X 

78128 

914 

88 

11 

711 

T 

568 

15764 

364 

2 

54 

P 

18 

246 

7272 

103 

37 

M 

13 

1 

71 

1292 

5 

I 

1229 

46 

33 

19 

0 

MIGRATION  INDEX  BY  SMGC: 

X  T  P  M 

0.97841  0.94102  0.94737  0.93488 


90841 

89269 


280 

277 


AVG 

.91679 


105662 

106181 


1382 

1427 


AVG 
. 95042 
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**•*  MIGRATION  REPORT  •••• 

Quarter  3  to  4 
ALC  00 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  -  93799 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  >  94612 

TOTAL  NUMBER  OF  ITEMS  -  132644 

MISMATCH  INDEX  -  0.40S46 

BY  SMGC  IN  A  72064  14423  6320  991 

BY  SMGC  IN  B  77377  11982  4431  623 


FROM \ TO 

X 

T 

P 

M 

0 

X 

43412 

482 

40 

9 

28122 

T 

393 

7437 

206 

2 

6366 

P 

23 

140 

3048 

37 

3069 

M 

5 

2 

33 

476 

475 

I 

33742 

3901 

1104 

98 

0 

MIGRATION  INDEX  BY  SMGC: 

X  T  P  M  AVG 

0.60241  0.51702  0.48228  0.46032  0.52051 

MIGRATION  REPORT 
Quartar  3  to  4 
ALC  SM 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  -  89269 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  90087 

TOTAL  NUMBER  OF  ITEMS  •  90710 

MISMATCH  INDEX  -  0.00698 

BY  SMGC  IN  A  73941  10087  2964  277 

BY  SMGC  IN  B  76733  10147  2901  306 


FROM \ TO 

X 

T 

P 

M 

0 

X 

74663 

674 

44 

3 

335 

T 

630 

9238 

153 

1 

43 

P 

18 

206 

2683 

39 

18 

M 

0 

0 

14 

239 

4 

I 

1423 

9 

7 

2 

0 

MIGRATION  INDEX  BY  SMGC: 

X  T  P  M  AVG 

0.98317  0.91782  0.90320  0.93302  0.93330 
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••••  MIGRATION  REPORT  •••• 

Quart*?  3  to  4 
ALC  WR 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  »  156943 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  >  158416 

TOTAL  NUMBER  OF  ITEMS  -  159525 

MISMATCH  INDEX  ■  0.00707 

BY  SMGC  IN  A  132859  16940  t\284  860 

BY  SMGC  IN  B  134216  16986  6326  888 


FROMNTO 

X 

T 

P 

M 

0 

X 

130831 

923 

69 

IS 

1021 

T 

832 

15749 

310 

2 

47 

P 

20 

279 

5901 

61 

23 

M 

3 

6 

34 

799 

18 

I 

2530 

29 

12 

11 

0 

MIGRATION  INDEX  BY  SMGC: 

X  T  P  M  AVG 

0.98474  0.92969  0.93905  0.92907  0.94564 


MIGRATION  REPORT  •••* 

Quartar  4  to  5 
ALC  OC 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  •  106181 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  -  106968 
TOTAL  NUMBER  OF  ITEMS  -  107452 

MISMATCH  INDEX  -  0.00456 

BY  SMGC  IN  A  79955  16971  7828  1427 

BY  SMGC  IN  B  80329  17222  7942  1475 


FROM \ TO 

X 

T 

P 

M 

0 

X 

78567 

900 

91 

15 

382 

T 

542 

15992 

390 

2 

45 

P 

2C 

302 

7373 

92 

41 

M 

1 

2 

50 

1359 

15 

I 

1200 

26 

38 

7 

0 

MIGRATION  INDEX  BY  SMGC: 


X  T  P  M  AVG 

0.98264  0.94231  0.94188  0.95235  0.95479 
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••••  MIGRATION  REPORT 
Quarter  4  to  S 
ALC  00 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  »  94612 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  -  89976 

TOTAL  NUNBER  OF  ITEMS  -  9646S 

MISMATCH  INDEX  -  0.02039 

BY  SMGC  IN  A  77577  11982  4431  622 

BY  SMGC  IN  B  73488  11375  4278  633 


FROM\TO 

X 

T 

P 

M 

0 

X 

71233 

833 

98 

12 

3361 

T 

419 

10310 

205 

1 

847 

P 

13 

181 

3940 

39 

258 

M 

1 

0 

19 

580 

22 

I 

1803 

31 

16 

3 

0 

MIGRATION  INDEX  BY  SMGC: 


X  T  P  M  AVG 

0.91848  0.87713  0.88919  0.93248  0.90432 

••••  MIGRATION  REPORT  •••• 

Quarter  4  to  3 
ALC  SA 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  •  171363 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  -  166439 
TOTAL  NUMBER  OF  ITEMS  «  174130 

MISMATCH  INDEX  -  0.01662 

BY  SMGC  IN  A  139011  22337  8391  1404 

BY  3.4GC  IN  B  134393  22239  8207  1398 


FiriOMVTO 

X 

T 

P 

N 

0 

X 

131096 

1133 

123 

7 

6632 

T 

772 

20708 

392 

2 

683 

P 

33 

362 

7611 

87 

296 

M 

6 

1 

43 

1294 

60 

I 

2686 

33 

38 

8 

0 

MIGRATION  INDEX  BY  SMGC: 

X  T  P  M  AVG 

0.94306  0.91803  0.90704  0.92165  0.92243 


••••  MIGRATION  REPORT  •  *** 

Ouartar  4  to  5 
ALC  SM 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  • 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  - 
TOTAL  NUMBER  OF  ITEMS  -  92138 


MISMATCH 

1  INDEX 

■  0 

.00954 

BY  SMGC 

IN  A 

76733 

10147 

2901 

BY  SMGC 

IN  B 

77698 

10290 

2976 

FROMVTO 

X 

T 

P 

M 

0 

X 

75278 

588 

66 

1 

800 

T 

452 

9484 

168 

1 

42 

P 

8 

145 

2711 

23 

14 

M 

0 

0 

is 

289 

2 

I 

1961 

73 

16 

1 

0 

MIGRATION  INDEX  BY  SMGC: 

X  T  P  M 

0.98104  0.93466  0.93451  0.94444 


••••  MIGRATION  REPORT  **«* 
Quertor  5  to  6 
ALC  OC 


NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  - 
NUMBER  OF  RECORDS  FROCESSED  FROM  FILE  B  » 
TOTAL  NUMBER  OF  ITEMS  -  108139 


MISMATCH 

1  INDEX 

-  0.00524 

BY  SMGC 

IN  A 

80329  17222 

7942 

BY  SMGC 

IN  B 

79661  17691 

8552 

FROMVTO 

X 

T 

P  M 

0 

X 

77899 

1829 

99  19 

483 

T 

613 

15482 

1082  7 

38 

P 

24 

352 

7271  277 

18 

M 

3 

2 

94  1356 

20 

I 

1123 

26 

6  16 

0 

MIGRATION  INDEX  BY  SMGC; 


X  T 

0.97788  0.89897 


M 

0.91932 


90087 

91279 


306 

315 


AVG 

.94866 


106968 

107579 


1475 

1675 


AVG 

.92792 


P 

0.91551 


••••  MIGRATION  REPORT  **•* 
Quarter  S  to  6 
ALC  00 


NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  - 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  > 
TOTAL  NUMBER  OF  ITEMS  -  95210 


MISMATCH 

INDEX 

*  0 

.00616 

BY  SMGC 

IN  A 

73488 

11575 

4278 

BY  SMGC 

IN  B 

76540 

12604 

4780 

FROM \ TO 

X 

T 

P 

M 

0 

X 

71713 

1191 

80 

11 

493 

T 

558 

10443 

529 

5 

40 

P 

22 

264 

3860 

115 

17 

M 

0 

2 

44 

586 

3 

I 

4248 

704 

267 

15 

0 

MIGRATION  INDEX  BY  SHGC: 

X  T  P  M 

0.97585  0.90220  0.90229  0.92283 

••••  MIGRATION  REPORT  •••• 

Quarter  5  to  6 
ALC  SA 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  « 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  ■ 
TOTAL  NUMBER  OF  ITEMS  *  173602 


MISMATCH 

INDEX 

-  0 

.00728 

BY  SMGC 

IN  A 

134595 

22239 

8207 

BY  SMGC 

IN  B 

138541 

23328 

8922 

FROMNTO 

X 

T 

P 

M 

0 

X  131441 

1892 

112 

10 

1140 

T 

845 

20369 

977 

12 

36 

P 

36 

421 

7508 

213 

29 

M 

0 

1 

69 

1322 

6 

I 

6219 

645 

256 

43 

0 

MIGRATION  INDEX  BY  SMGC: 

X  T  P  M 

0.97657  0.91591  0.91483  0.94564 


89976 

94656 


635 

732 


AVG 

.92579 


166439 

172391 


1398 

1600 


AVG 

0.93824 


••••  MIGRATION  REPORT  • 
Quarter  3  to  6 
ALC  SM 


NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  » 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  - 
TOTAL  NUMBER  OF  ITEMS  *  92722 

MISMATCH  INDEX  -  0.01464 


BY  SMGC  IN  A  7769B  10290  2976 

BY  SMGC  IN  B  76908  10730  3331 


FROM\TO 

X 

T 

P 

X 

0 

X 

74961 

1413 

100 

8 

1216 

T 

326 

9105 

366 

0 

93 

P 

11 

192 

2637 

94 

22 

M 

1 

2 

17 

291 

4 

I 

1410 

18 

11 

4 

0 

MIGRATION  INDEX  BY  SMGC: 


X  T  P 

O; 97468  0.88484  0.89281 


M 

0.92381 


MIGRATION  REPORT 
Quartar  6  to  7 
ALC  OC 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  - 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  - 
TOTAL  NUMBER  OF  ITEMS  -  109026 


MISMATCH 

:  INDEX 

«  0.00627 

E.Y  SMGC 

IN  A 

79661  17691 

8552 

BY  SMGC 

IN  B 

80204  17843 

8374 

FROMVTO 

X 

T 

P  M 

0 

X 

78188 

819 

62  23 

569 

T 

623 

16620 

397  2 

47 

P 

20 

373 

7991  122 

46 

M 

1 

0 

92  1571 

11 

I 

1371 

31 

32  13 

0 

MIGRATION  INDEX  BY  SMGC: 


X  T  P  M 

0.98131  0.93946  0.93440  0.93791 


91279 

91386 


315 

397 


AVG 

0.91904 


107379 

108332 


1673 

1731 


AVG 

.94832 


MIGRATION  REPORT  **«• 
Quarter  6  to  7 
ALC  00 


NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  > 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  - 
TOTAL  NUMBER  OF  ITEMS  -  97957 


MISMATCH 

INDEX 

■  0 

.00521 

BY  SMGC 

IN  A 

76540 

12604 

4780 

BY  SMGC 

IN  B 

78599 

13024 

5085 

FROKNTO 

X 

T 

P 

M 

0 

X 

75255 

780 

89 

7 

409 

T 

476 

11759 

324 

0 

45 

P 

7 

166 

4522 

63 

22 

M 

2 

4 

35 

675 

16 

I 

2860 

315 

115 

11 

0 

MIGRATION  INDEX  BY  SMGC: 

X  T  P  H 

0.98321  0.93298  0.94803  0.92213 

•  MIGRATION  REPORT  •••• 

Quarter  8  to  7 
ALC  SA 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  * 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  - 
TOTAL  NUMBER  OF  ITEMS  «  174969 


MISMATCH 

INDEX 

0 

.00686 

BY  SMGC 

IN  A 

136541 

23328 

8922 

BY  SMGC 

IN  B 

139132 

23820 

9108 

FROMVTO 

X 

T 

P 

M 

0 

X  135529 

1736 

186 

34 

1056 

T 

1068 

21588 

592 

3 

77 

P 

49 

430 

8258 

147 

38 

M 

5' 

2 

47 

1535 

11 

I 

2482 

64 

25 

7 

0 

MIGRATION  INDEX  BY  SMGC: 

X  T  P  M 

0.97826  0.92541  0.92558  0.95938 


C-10 


r-j  l  ~s  **  i  =*  „  m  „■  m  <•  »  -  -t-  ■».  /-v  +'+  -  • 


94656 

97464 


732 

756 


AVG 

0.94608 


172391 

173786 


1600 

1726 


AVG 

0.94716 


W*.  s  s 


/ 


“■V*  IT' V*  i>  ,-u  -  •  *  ■» 


MIGRATION  REPORT 
Quartar  7  to  0 
ALC  OC 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  - 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  * 
TOTAL  NUMBER  OF  ITEMS  •  109434 

MISMATCH  INDEX  -  0.01042 


BY  SMGC  IN  A  80204  17843  8374 

BY  SMGC  IN  B  78720  17138  8248 


FROM\TO 

X 

T 

P 

M 

0 

X 

73100 

829 

69 

m 

%  - 

4201 

T 

620 

13947 

370 

0 

90S 

P 

22 

320 

7704 

97 

431 

M 

0 

0 

60 

1392 

79 

I 

979 

42 

43 

18 

0 

MIGRATION  INDEX  BY  SMGC: 

X  T  P  M 

0.93638  0.89374  0.89833  0.91970 

••••  MIGRATION  REPORT  •••• 

Quartar  7  to  8 
ALC  00 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  - 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  * 
TOTAL  NUMBER  OF  ITEMS  ■  99432 


MISMATCH 

!  INDEX 

-  0 

.02087 

BY  SMGC 

IN  A 

78399 

13024 

3083 

BY  SMGC 

IN  B 

73841 

12721 

4969 

FROM \ TO 

X 

T 

P 

M 

0 

X 

73282 

623 

72 

8 

4612 

T 

639 

11771 

225 

3 

386 

P 

22 

282 

4614 

43 

124 

M 

1 

1 

36 

699 

19 

I 

1398 

42 

22 

6 

0 

MIGRATION  INDEX  BY  SMGC: 


X  T  P  M 

0.93235  0.90379  0.90737  0.92460 


C-ll 


108332 

103816 


1731 

1712 


AVG 

.91208 


97464 

94290 


756 

739 


AVG 

.91703 


MIGRATION  REPORT 
Quarter  7  to  8 
ALC  SA 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  - 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  - 


TOTAL  NUMBER  OF 

ITEMS  ■ 

176722 

MISMATCH 

INDEX 

■ 

0 

.01760 

BY  SMGC 

IN  A 

139132 

23820 

9108 

BY  SMGC 

IN  B 

132713 

23233 

9066 

FROM\TO 

X 

T 

P 

M 

0 

X  129023 

1404 

126 

18 

8361 

T 

824 

21438 

526 

3 

1009 

P 

36 

319  8341 

117 

295 

M 

7 

2 

42 

1S39 

36 

I 

2824 

72 

31 

9 

0 

MIGRATION  INDEX 

BY  SMGC: 

X 

T 

P 

M 

0.92734  0 . 90064  0.91379  0.94930 

••••  MIGRATION  REPORT  •••• 

Quarter  7  to  8 
ALC  WR 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  - 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  « 
TOTAL  NUMBER  OF  ITEMS  *  163682 


MISMATCH 

INDEX 

«  0 

.01743 

BY  SMGC 

IN  A 

136803 

18076 

6938 

BY  SMGC 

IN  B 

133314 

17396 

6897 

FROM \ TO 

X 

T 

P 

M 

0 

X  129842 

947 

108 

6 

5900 

T 

754 

16091 

396 

■  2 

833 

P 

34 

307 

6289 

71 

237 

M 

14 

3 

64 

990 

28 

I 

2671 

48 

40 

7 

0 

MIGRATION  INDEX  BY  SMGC: 

X  T  P  M 

0.94912  0.89019  0.90646  0.90082 


173786 

166820 


1726 

1786 


AVG 

0.92339 


162916 

158683 


1099 

1076 


AVG 

0.91164 


C-12 


«■**!* 


MIGRATION  REPORT  *••• 

Quarter  8  to  9 
ALC  OC 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  *  103818 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  3  -  97960 

TOTAL  NUMBER  OF  ITEMS  *  104643 

MISMATCH  INDEX  -  0.00844 

BY  SMGC  IN  A  76720  17138  8246  1712 

BY  SMGC  IN  B  72433  13970  7870  1683 


FROMXTO 

X 

T 

P 

M 

0 

X 

71063 

307 

60 

7 

3081 

T 

592 

15138 

260 

2 

1146 

P 

26 

283 

7468 

71 

398 

M 

2 

1 

64 

1388 

57 

I 

731 

41 

18 

17 

0 

MIGRATION  INDEX  BY  SMGC: 

X  T  P  M  AVG 

0.98109  0.94790  0.94892  0.94243  0.93309 

••••  MIGRATION  REPORT  •••• 

Quarter  8  to  9 
ALC  00 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  *  94290 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  -  88681 

TOTAL  NUMBER  OF  ITEMS  •  96323 

MISMATCH  INDEX  ■  0.02293 

BY  SMGC  IN  A  75841  12721  4969  759 

BY  SMGC  IN  B  71215  12029  4710  727 


FROM \ TO 

X 

T 

P 

M 

0 

X 

68371 

333 

59 

9 

6667 

T 

672 

11146 

168 

0 

735 

P 

18 

295 

4413 

44 

197 

M 

2 

2 

43 

668 

44 

I 

1953 

31 

25 

6 

0 

MIGRATION  INDEX  BY  SMGC: 


X  T  P  M  AVG 

0.96287  0.92639  0.93737  0.91884  0.93642 


•••*  MIGRATION  REPORT  *••• 

Quarter  8  to  9 
ALC  SA 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B 
TOTAL  NUMBER  OF  ITEMS  -  189242 


MISMATCH 

INDEX 

-  0 

.02396 

BY  SMGC 

IN 

132713 

23233 

9066 

BY  SMGC 

IN  B 

84013 

11989 

4471 

FROM \ TO 

X 

T 

P 

M 

0 

X 

80988 

471 

47 

6 

51201 

T 

606 

11334 

131 

1 

11163 

P 

42 

161 

4229 

35 

4599 

M 

6 

2 

22 

544 

1212 

I 

2371 

21 

22 

a 

0 

MIGRATION  INDEX  BY  SMGC: 


X 

0.96399 


T 

0.94337 


P 

0.94387 


M 

0.91382 


I 


**•*  MIGRATION  REPORT  ***• 

Quarter  8  to  9 
ALC  SM 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B 
TOTAL  NUMBER  OF  ITEMS  «  85212 


MISMATCH 

INDEX 

«  0 

.02846 

1 

BY  SMGC 

IN  A 

69047 

10259 

3281 

BY  SMGC 

IN  B 

63343 

9590 

3319 

•\ 

•• 

FROM \ TO 

X 

T 

P 

M 

0 

•r. 

X 

62644 

532 

239 

9 

3623 

» 

T 

326 

8838 

172 

2 

721 

■ 

P 

24 

163 

2831 

23 

218 

M 

3 

0 

29 

330 

23 

V 

I 

2147 

37 

28 

6 

0 

MIGRATION  INDEX  BY  SMGC: 


X 

O . 93869 


T 

0.92158 


P 

0.86894 


M 

0.88710 


i 

* 

v'. 

s 


C- 14 


166820 

101067 


1786 

394 


AVG 

0.94276 


82974 

78624 


387 

372 


AVG 

0.90908 


/ 


MIGRATION  REPORT  *••• 

Quarter  8  to  9 
ALC  WR 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  •  158883 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  •  101892 
TOTAL  NUMBER  OF  ITEMS  -  180881 

MISMATCH  INDEX  ■  0.01981 

BY  SMGC  IN  A  133314  17398  8897  1078 

BY  SMGC  IN  B  87042  10184  4011  875 


FROMSTO 

X 

T 

P 

M 

0 

X 

84516 

496 

47 

17 

48238 

T 

529 

9447 

134 

1 

7285 

P 

30 

197 

37«*1 

30 

2849 

M 

7 

0 

dl 

621 

417 

I 

1960 

24 

8 

6 

0 

MIGRATION  INDEX  BY  SMGC: 

X  T  P  M  AVG 

0.97098  0.92948  0.94515  0.92000  0.94140 

••••  MIGRATION  F-PORT 
Quartar  9  to  10 
ALC  OC 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  -  97960 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  «  94514 

TOTAL  NUMBER  OF  ITEMS  «  99192 

MISMATCH  INDEX  «  0.01304 

BY  SMGC  IN  A  72435  15970  7870  1685 

BY  SMGC  IN  B  68603  15679  8273  1959 


FROM \ TO 

X 

T 

P 

M 

0 

X 

66762 

1962 

153 

16 

3542 

T 

690 

13312 

1255 

15 

698 

P 

23 

346 

6754 

423 

324 

M 

2 

4 

83 

1483 

113 

I 

1127 

55 

28 

22 

0 

MIGRATION  INDEX  BY  SMGC: 


X  T  P  M  AVG 

0.92168  0.83356  0.85820  0.88012  0.87339 


C-15 


••••  MIGRATION  REPORT 
Quarter  9  to  10 
ALC  SA 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  «  101067 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  *  101533 
TOTAL  NUMBER  OF  ITEMT  -  109333 

MISMATCH  INDEX  -  0.07696 

BY  SMGC  IN  A  84013  11989  4471  594 

BY  SMGC  IN  B  83717  12362  4813  661 


FROM\TO 

X 

T 

P 

M 

0 

X 

76021 

1235 

107 

12 

6618 

T 

510 

10042 

582 

6 

849 

P 

42 

219 

3828 

110 

272 

M 

4 

1 

44 

303 

40 

I 

7141 

843 

232 

28 

0 

MIGRATION  INDEX  BY  SMGC: 


X  T  P  M  AVG 

0.90487  0.83760  0.85618  0.85017  0.86221 

•  •••  MIGRATION  REPORT  •••• 

Quarter  9  to  10 
ALC  SM 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  -  78624 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  »  74882 

TOTAL  NUMBER  OF  ITEMS  «  79896 

MISMATCH  INDEX  ■  0.01699 


BY  SMGC 

IN  A 

65343 

9590 

3319 

BY  SMGC 

IN  B 

61287 

9626 

3548 

FROMVTO 

X 

T 

P 

M 

0 

X 

39620 

1291 

93 

8 

4329 

T 

440 

8091 

527 

6 

526 

P 

18 

207 

2878 

75 

141 

M 

1 

2 

26 

326 

17 

I 

1209 

33 

22 

6 

0 

MIGRATION  INDEX  BY  SMGC: 

X  T  P  M  AVG 

0.91242  0.84369  0.86713  0.87634  0.87490 


C-16 


MIGRATION  REPORT  •*** 

Quarter  10  to  11 
ALC  OC 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  -  94514 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  »  67602 

TOTAL  NUMBER  OF  ITEMS  ■  95572 

MISMATCH  INDEX  ‘  0.01565 

BY  SMGC  IN  A  68603  15679  8273  1959 

BY  SMGC  IN  B  51113  10304  5157  1028 


FROM \ TO 

X 

T 

P 

M 

0 

X 

49590 

470 

46 

8 

18489 

T 

466 

9641 

222 

3 

5347 

P 

27 

181 

4851 

52 

3162 

M 

3 

1 

24 

959 

972 

I 

1027 

11 

14 

6 

0 

MIGRATION  INDEX  BY  SMGC: 


X  T  P  M  AVG 

0.72285  0.61490  0.58637  0.48954  0.60341 

«••*>  MIGRATION  REPORT 
Quart ar  10  to  11 
ALC  SA 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  -  101553 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  *  153402 
TOTAL  NUMBER  OF  ITEMS  «  154131 

MISMATCH  INDEX  «  0.00718 

BY  SMGC  IN  A  83717  12362  4813  661 

BY  SMGC  IN  B  121166  20992  9131  2113 


FROM \ TO 

X 

T 

P 

M 

0 

X 

82082 

863 

65 

19 

688 

T 

1024 

10938 

373 

2 

25 

P 

158 

144 

4415 

82 

14 

M 

6 

0 

22 

632 

1 

I 

37897 

9047 

4256 

1378 

0 

MIGRATION  INDEX  BY  SMGC: 

X  T  P  M  AVG 

0.98047  0.88481  0.91731  0.95613  0.93468 


C-17 


MIGRATION  REPORT  ••*• 

Quarter  10  to  11 
ALC  SM 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  - 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  » 


TOTAL  NUMBER  OF 

ITEMS  « 

76324 

MISMATCH 

INDEX 

a 

0. 

00522 

BY  SMGC 

IN  A 

61287 

9626 

3348 

BY  SMGC 

IN  B 

62191 

9694 

3618 

FROM\TO 

X 

T 

P 

M 

0 

X 

60183 

680 

85 

3 

336 

T 

525 

8852 

216 

0 

33 

P 

36 

148  3293 

33 

18 

M 

3 

0 

19 

393 

4 

I 

1422 

14 

3 

1 

0 

MIGRATION  INDEX  BY  SMGC: 

X  T  P  M 

0.98199  0.91939  0.92813  0.93349 


***•  MIGRATION  REPORT  •••* 

Quarter  11  to  12 
AlC  00 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  « 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  » 
TOTAL  NUMBER  OF  ITEMS  ■  90192 


MISMATCH 

INDEX 

-  0.00703 

BY  SMGC 

IN 

A 

70197  11664 

3013 

BY  SMGC 

IN 

B 

71840  11781 

3103 

FROM \ TO 

X 

T 

P 

M 

0 

X 

68890 

637 

96 

13 

561 

T 

499 

10908 

229 

0 

28 

P 

18 

205 

4726 

42 

22 

M 

1 

1 

32 

792 

5 

I 

2433 

30 

20 

4 

0 

MIGRATION  INDEX  BY  SMGC: 

X  T  P  M 

0.98138  0.9?~19  0.94275  0.95307 


74882 

75933 


421 

430 


AVG 

.94080 


87705 

89575 


831 

831 


AVG 

.95310 


C- 18 


MIGRATION  REPORT 
Quartar  11  to  12 
ALC  SA 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  * 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  * 
TOTAL  NUMBER  OF  ITEMS  -  173860 


MISMATCH 

INDEX 

-  0 

O 

VO 

* 

o 

o 

a 

BY 

SMGC 

IN  A 

121 

*66 

20992 

9131 

BY 

SMGC 

IN  B 

142083 

21527 

9393 

FROMSTO 

X 

T 

P 

M 

0 

X 

118997 

1381 

166 

27 

595 

T 

694 

19766 

485 

0 

47 

P 

33 

330 

8626 

102 

40 

M 

2 

2 

78 

2009 

22 

I 

22358 

48 

38 

14 

0 

Mx.  RATION  INDEX  BY  SMGC: 


X  T  P  M 

0.98210  0.94160  0.94469  0.95078 

••••  MIGRATION  REPORT 
Quartar  11  to  12 
ALC  SM 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  • 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  * 
TOTAL  NUMBER  OF  ITEMS  -  78040 


MISMATCH 

[  INDEX 

■  0. 

00666 

BY  SMGC 

IN  A 

62191 

9694 

3618 

BY  SMGC 

IN  B 

63498 

9894 

3713 

FROM\TO 

X 

T 

P 

M 

0 

X 

61041 

601 

77 

4 

468 

T 

352 

9107 

215 

0 

20 

P 

24 

166 

3383 

31 

14 

M 

3 

0 

33 

391 

3 

I 

2079 

20 

5 

3 

0 

MIGRATION  INDEX  BY  SMGC: 


153402 

175135 


2113 

2132 


AVG 

.95479 


75933 

77334 


430 

429 


X 

0.98151 


T 

0.93945 


P 

0.93505 


M 

0.91142 


AVG 

0.94186 


*«**  MIGRATION  REPORT  ***• 

Quarter  12  to  13 
ALC  00 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  »  89575 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  «  90035 

TOTAL  NUMBER  OF  ITEMS  -  90617 

MISMATCH  INDEX  -  0.00650 

BY  SMGC  IN  A  71840  11781  5103  851 

BY  SMGC  IN  B  72132  11894  5141  868 


FROM \ TO 

X 

T 

P 

M 

0 

X 

70544 

671 

122 

16 

487 

T 

584 

10962 

191 

2 

42 

P 

24 

227 

4763 

48 

41 

M 

5 

1 

41 

793 

11 

I 

976 

33 

24 

9 

0 

MIGRATION  INDEX  BY  SMGC: 

X  T  P  M  AVG 

0.98196  0.93048  0.93337  0.93184  0.94441 

****  MIGRATION  REPORT  •«** 

Quarter  12  to  13 
ALC  SA 

NUMBER  OF  RECORDS  PROC.  JSED  FROM  FILE  A  -  175155 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  *  169422 
TOTAL  NUMBER  OF  ITEMS  *  177955 

MISMATCH  INDEX  *  0.01653 

BY  SMGC  IN  A  142083  21527  9393  2152 

BY  SMGC  IN  B  136733  21343  9273  2073 


FROMNTO 

X 

T 

P 

M 

0 

X 

133280 

1482 

270 

15 

7036 

T 

773 

19358 

386 

4 

1006 

P 

25 

403 

8497 

81 

387 

M 

6 

0 

77 

1966 

103 

I 

2650 

100 

43 

7 

0 

MIGRATION  INDEX  BY  SMGC: 

X  T  P  M  AVG 

0.97475  O. 90700  0.91632  0.94838  0.93661 


MIGRATION  REPORT  **•* 

Quarter  12  to  13 
ALC  SM 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  -  77534 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  -  78270 

TOTAL  NUMBER  OF  ITEMS  »  79039 

MISMATCH  INDEX  -  0.00992 

BY  SMGC  IN  A  63498  9894  3713  429 

BY  SMGC  IN  B  64125  10013  3694  438 


FROM \ TO 

X 

T 

P 

M 

0 

X 

62265 

536 

52 

5 

640 

T 

457 

9172 

169 

1 

95 

P 

19 

209 

3430 

27 

28 

M 

1 

0 

20 

403 

5 

I 

1384 

96 

23 

2 

0 

MIGRATION  INDEX  BY  SMGC: 

X  T  P  M  AVG 

0.98058  O. 92703  0.92853  0.93939  0.94388 


MIGRATION  REPORT  ***• 

Quarter  13  to  14 
ALC  OC 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  -  98945 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  «  90689 

TOTAL  NUMBER  OF  ITEMS  *  100828 

MISMATCH  INDEX  »  0.02076 

BY  SMGC  IN  A  72292  15913  8664  2076 

BY  SMGC  IN  B  63349  16348  8847  2145 


FROMNTO 

X 

T 

P 

M 

0 

X 

60792 

1801 

162 

10 

9527 

T 

692 

13930 

879 

5 

407 

P 

33 

585 

7624 

246 

176 

M 

4 

4 

162 

1878 

28 

I 

1829 

28 

20 

6 

0 

MIGRATION  INDEX  BY  SMGC: 


X  T  P  M  AVG 

0.95964  0.87538  0.87996  0.90462  0.90490 


••••  MIGRATION  REPORT 
Quarter  13  to  14 
ALC  00 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  * 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  - 
TOTAL  NUMBER  OF  ITEMS  -  91299 


MISMATCH 

INDEX 

■  0 

.01631 

BY  SMGC 

IN  A 

72132 

11894 

5141 

BY  SMGC 

IN  B 

59154 

12068 

5336 

FROMVTO 

X 

T 

P 

M 

0 

X 

57343 

1407 

169 

14 

13199 

T 

593 

10202 

635 

12 

452 

P 

28 

414 

4444 

116 

139 

N 

1 

3 

70 

773 

21 

I 

1189 

42 

18 

15 

0 

MIGRATION  INDEX  BY  SMGC: 

X  T  P  M 

0.96938  0. 85*774  0.86442  0.89055 


••••  MIGRATION  REPORT  •••• 

Quarter  13  to  14 
ALC  SA 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILF  A  - 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  - 
TOTAL  NUMBER  OF  ITEMS  »  178570 


MISMATCH 

INDEX 

-  0 

.05572 

BY  SMGC 

IN  A 

136733 

21343 

9273 

BY  SMGC 

IN  B 

127968 

23450 

10468 

FROM\TO 

X 

T 

P 

M 

0 

X  119406 

3335 

425 

30 

13537 

T 

796 

18626 

1354 

11 

556 

P 

48 

492 

8191 

315 

227 

M 

24 

6 

127 

1852 

64 

I 

7694 

991 

371 

92 

0 

MIGRATION  INDEX  BY  SMGC: 

T  P  M 

0.87270  0.88332  0.89339 


90035 

77488 


868 

930 


AVG 

0.89553 


169422 

164186 


2073 

2300 


AVG 

0.89562 


X 

0.93309 


MIGRATION  REPORT 
Quarter  13  to  14 
ALC  SM 


NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B 
TOTAL  NUMBER  OF  ITEMS  ■  79910 

MISMATCH  INDEX  *  0.02288 


BY  SMGC  IN  A 
BY  SMGC  IN  B 


84123 

38838 


10013 

10313 


3894 

4028 


FROM \ TO 

X 

T 

P 

M 

0 

X 

54775 

1303 

133 

10 

7904 

T 

437 

8777 

534 

2 

243 

P 

22 

204 

3323 

73 

72 

H 

1 

1 

31 

383 

20 

I 

1604 

28 

5 

3 

0 

MIGRATION  INDEX  BY  SMGC: 


X 

0.98336 


T 

0.87638 


P 

0.89957 


M 

0.87900 


****  MIGRATION  REPORT  **•* 

Quartar  14  to  IS 
ALC  OC 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B 
TOTAL  NUMBER  OF  ITEMS  »  94435 


MISMATCH 

!  INDEX 

■  0 

.01016 

BY  SMGC 

IN  A 

63349 

16348 

8847 

BY  SMGC 

IN  B 

63937 

16331 

9019 

FROMVTO 

X 

T 

P 

M 

0 

X 

61611 

798 

91 

14 

833 

T 

596 

13256 

440 

1 

53 

P 

49 

233 

8392 

126 

27 

M 

3 

2 

73 

2063 

4 

I 

3698 

22 

23 

3 

0 

MIGRATION  INDEX  BY  SMGC: 


X 

0.97236 


T 

0.93417 


P 

0.94837 


M 

0.96177 


78270 

71670 


438 

473 


AVG 

.90462 


90689 

93314 


2145 

2207 


AVG 
. 93427 


'  ^  ,'V\*>  .~»  •."*  IT"  *  "  >  * 


»  '  « 


*  •  r\  *  ••.-.* 


•***  MIGRATION  REPORT  •*** 

Quarter  14  to  IS 
ALC  00 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  « 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  « 
TOTAL  NUMBER  OF  ITEMS  *  79403 


MISMATCH 

INDEX 

•  0 

.00894 

BY  SMGC 

IN  A 

39134 

12068 

5336 

BY  SMGC 

IN  B 

39934 

12370 

3443 

FROM\TO 

X 

T 

P 

M 

0 

X 

37385 

791 

139 

28 

611 

T 

431 

11338 

216 

1 

42 

P 

19 

191 

5043 

52 

29 

M 

4 

4 

31 

881 

10 

I 

1875 

26 

13 

3 

0 

MIGRATION  INDEX  BY  SMGC: 

X  T  P  M 

0.97348  0.94117  0.94346  0.94731 


***•  MIGRATION  REPORT  •••« 

Quartar  14  to  15 
ALC  SA 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  * 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  - 
TOTAL  NUMBER  OF  ITEMS  «  167321 


MISMATCH 

INDEX 

-  0 

.02364 

BY  SMGC 

IN  A 

127968 

23430 

10468 

BY  SMGC 

IN  B 

102372 

19306 

8772 

FROMNTO 

X 

T 

P 

M 

0 

X 

98391 

962 

88 

32 

28293 

T 

662 

18020 

392 

1 

4373 

P 

33 

288 

8237 

99 

1811 

M 

4 

1 

41 

2043 

211 

I 

3082 

35 

14 

4 

0 

MIGRATION  INDEX  BY  SMGC: 


X  T 

0.96307  0.93339 


M 

0 . 93739 


77488 

78712 


930 

965 


AVG 

.95183 


164186 

132629 


2300 

2179 


AVG 

0.94326 


P 

0.93901 


•  MIGRATION  REPORT  •••• 

Quarter  18  to  19 
ALC  OC 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  *  99008 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  >  99818 

TOTAL  NUMBER  OF  ITEMS  -  102992 

MISMATCH  INDEX  ■  0.03206 

BY  SMGC  IN  A  87691  9336  1981 

BY  SMGC  IN  B  79743  17769  2306 


FROMVTO 

T 

P 

M 

0 

T 

76323 

7962 

303 

3101 

P 

88 

9097 

92 

59 

M 

10 

94 

1863 

14 

I 

3320 

616 

48 

0 

MIGRATION  INDEX  BY  SMGC: 

TPM  AVG 

0.93714  0.97440  0.94043  0.93732 


•••*  MIGRATION  REPORT 
Quarter  18  to  19 
ALC  00 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  »  79943 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  »  80174 

TOTAL  NUMBER  OF  ITEMS  -  81801 

MISMATCH  INDEX  -  0.02033 

BY  SMGC  IN  A  73736  3322  863 

BY  SMGC  IN  B  63896  13103  1173 


FROMNTO 

T 

P 

M 

0 

T 

64314 

7639 

218 

1585 

P 

73 

5089 

121 

37 

H 

24 

31 

80S 

3 

I 

1483 

344 

31 

0 

MIGRATION  INDEX  BY  SMGC: 

TPM  AVG 

0.97399  0.93622  0.93064  0.93428 


MIGRATION  REPORT 
Quartar  18  to  19 
ALC  SM 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  ■  73453 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  ■  7303Q 

TOTAL  NUMBER  OF  ITEMS  ■  75410 

MISMATCH  INDEX  •  0.02680 

BY  SMGC  IN  A  69129  3923  401 

BY  SMGC  IN  B  64742  7813  475 


FROM\TO 

T 

P 

M 

0 

T 

62761 

3936 

83 

2349 

P 

100 

3770 

33 

20 

M 

6 

33 

352 

10 

I  1876 

MIGRATION  INDEX 

74  7 

BY  SMGC: 

0 

T  P  M  AVG 

0.96940  0.96100  0.87781  0.93607 


•***  MIGRATION  REPORT  • 

Quartar  4  to  quartar  8 
ALC  OC 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  «  108181 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  ■  103816 
TOTAL  NUMBER  OF  ITEMS  ■  109793 

MISMATCH  INDEX  ■  0.03481 

BY  SMGC  IN  A  79933  16971  7828  1427 

BY  SMGC  IN  B  76720  17138  8246  1712 


FROMVTO 

X 

T 

P 

M 

0 

X 

71400 

3782 

266 

33 

4452 

T 

1993 

12307 

1702 

11 

956 

P 

73 

882 

3966 

434 

473 

M 

1 

1 

172 

1136 

97 

I 

3232 

166 

140 

36 

0 

MIGRATION  INDEX  BY  SMGC: 


X  T  P  H  AVG 

0.93066  0.72318  0.76214  0.81009  0.80702 

MIGRATION  REPORT 
Quartar  4  to  quartar  8 
ALC  00 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  -  94612 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  -  94290 

TOTAL  NUMBER  OF  ITEMS  ■  100124 

MISMATCH  INDEX  »  0.03846 

BY  SMGC  IN  A  77377  11982  4431  622 

BY  SMGC  IN  B  73841  12721  4969  739 


FROM \ TO 

X 

T 

P 

M 

0 

X 

68823 

3149 

293 

32 

3276 

T 

1783 

8772 

1036 

11 

380 

P 

78 

386 

3427 

193 

145 

M 

10 

4 

83 

493 

32 

I 

3146 

210 

128 

28 

0 

MIGRATION  INDEX  BY  SMGC: 

X  T  P  M  AVG 

0.90749  0.73210  0.77341  0.79260  0.80140 


••••  MIGRATION  REPORT  **•* 

Quarter  4  to  quarter  8 
ALC  SA 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  >  171383 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  >  188820 
TOTAL  NUMBER  OF  ITEMS  -  179036 

MISMATCH  INDEX  -  0.04600 

BY  SMGC  IN  A  139011  22SS7  8391  1404 

BY  SMGC  IN  B  132713  23253  9066  1786 


FROMSTO 

X 

T 

P 

M 

0 

X 

122408 

5398 

463 

37 

10683 

T 

2971 

16309 

1962 

17 

1098 

P 

148 

1043 

6379 

455 

366 

M 

10 

9 

115 

1204 

66 

I 

7177 

296 

147 

53 

0 

MIGRATION  INDEX  BY  SMGC.* 

X  T  P  M  AVG 

0.92233  0.73188  0.76022  0.85753  0.81800 

••••  MIGRATION  REPORT 
Quartar  4  to  quartar  8 
ALC  SH 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  •  90087 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  •  82974 

TOTAL  NUMBER  OF  ITEMS  -  94979 

MISMATCH  INDEX  «  0.05896 

BY  SMGC  IN  A  76733  10147  2901  306 

BY  SMGC  IN  B  69047  10239  3281  387 


FROM \ TO 

X 

T 

P 

M 

0 

X 

62747 

2854 

227 

13 

10892 

T 

1589 

6818 

827 

3 

910 

P 

41 

430 

2124 

123 

181 

M 

2 

3 

47 

233 

21 

I 

4669 

134 

36 

13 

0 

MIGRATION  INDEX  BY  SMGC; 

X  T  P  M  AVG 

0.90876  0.67192  0.73216  0.76144  0.76857 


C-28 


MIGRATION  REPORT 
Quarter  5  to  quartar  9 
ALC  OC 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  -  106968 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  -  97960 

TOTAL  NUMBER  OF  ITEMS  »  110279 

MISMATCH  INDEX  ■  0.03380 

BY  SMGC  IN  A  80329  17222  7942  147S 

BY  SMGC  IN  B  7243S  15970  7870  1685 


FROM \ TO 

X 

T 

P 

M 

0 

X 

67440 

3234 

220 

42 

9393 

T 

1947 

11721 

1552 

12 

1990 

P 

76 

848 

5803 

412 

803 

M 

3 

2 

180 

1158 

132 

I 

2970 

165 

115 

61 

0 

MIGRATION  INDEX  BY  SMGC: 

X  T  P  M  AVG 

0.93104  0.73394  0.73736  0.78508  0.79686 

••••  MIGRATION  REPORT 
Quartar  5  to  quartar  9 
ALC  OO 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  »  89976 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  -  88681 

TOTAL  NUMBER  OF  ITEMS  -  100341 

MISMATCH  INDEX  *  0.11688 

BY  SMGC  IN  A  73488  11575  4278  635 

BY  SMGC  IN  B  71215  12029  4710  727 


FROM \ TO 

X 

T 

P 

M 

0 

X 

60738 

2276 

183 

14 

10277 

T  . 

1745 

7989 

787 

6 

1048 

■  P 

65 

577 

3189 

168 

279 

H 

5 

4 

80 

491 

55 

I 

8663 

1183 

471 

48 

0 

MIGRATION  INDEX  BY  SMGC: 

X  T  P  M  AVG 

0.85288  0.69019  0.74544  0.77323  0.76544 


C-29 


MIGRATION  REPORT 
Quarter  5  to  quartar  9 
ALC  SA 

NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  -  166439 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  -  101067 


TOTAL  NUMBER  OF 

ITEMS  ■ 

172622 

MISMATCH 

INDEX 

■ 

0.06118 

BY  SMGC 

IN  A 

134595  22239 

8207 

1398 

BY  SMGC 

IN  B 

84013  11989 

4471 

594 

FROMXTO 

X 

T 

P 

M 

0 

X 

76152 

2662 

227 

21 

SSS33 

T 

li834 

8636 

911 

6 

10852 

P 

89 

539 

3209 

178 

4192 

M 

8 

1 

48 

363 

978 

I 

5930 

151 

76 

26 

0 

MIGRATION  INDEX 

BY  SMGC 

a 

a 

X 

T 

P 

M 

AVG 

0.90643 

0.72033  0. 

71774 

0.61111  0 

.73890 

••••  MIGRATION 

REPORT 

•  ••• 

Quartar  S  to  quartar  9 
ALC  SM 


NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  A  -  91279 
NUMBER  OF  RECORDS  PROCESSED  FROM  FILE  B  »  78624 
TOTAL  NUMBER  OF  ITEMS  »  96638 


FROM \ TO 
X 
T 
P 
M 
I 


[  INDEX 

■  0 

.OS816 

IN  A 

77698 

10290 

2976 

315 

IN  B 

65343 

9590 

3319 

372 

X 

T 

P 

M 

0 

58689 

2629 

345 

15 

16020 

1611 

6294 

760 

4 

1621 

45 

437 

2046 

116 

332 

5 

2 

49 

219 

40 

4994 

228 

119 

18 

0 

MIGRATION  INDEX  BY  SMGC: 


X 

0.89817 


T 

0.65631 


P 

0.68750 


M 

0.69524 


AVG 

0.73430 


C-30 


Appendix  D 

Migration  Stotiatica  Reports 

This  appendix  presents  the  output  reports  generated  by  the 
tise-dependent  analysis  prograss  MIGSTATA  and  MIGSTATB. 
These  both  provide  a  number  of  statistics  on  the  twelve 
quarter  data  from  the  San  Antonio  ALC. 
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MZGSTATA 


HIGSTATA  provides  atatiatica  on  tha  Migration  habita 
of  tha  varioua  itaaa  in  tha  ayataa,  both  collactivaly  and  by 
aanagaaant  catagory.  Tha  data  wara  filtarad  two  waya  in 
ordar  to  ovarcoaa  aoaa  problaaa  found  in  aarly  runa.  Tha 
firat  filtar  duapa  any  itaa  which  waa  not  in  tha  ayataa  for 
at  laaat  thraa  quartara.  Thia  waa  dona  to  achiava  a  aora 
rapraaantativ*  pictura  of  tha  ataady  atata  natura  of  tha 
ayataa.  Thara  wara  44897  itaaa  (about  20  parcont  of  tha 
total)  droppad  aa  a  raault  of  thia  filtar.  Tha  aacond  fil¬ 
tar  fillad  in  aingla  quartar  dropa  in  tha  data  with  tha 
valuaa  froa  tha  pravioua  quartar.  Thia  waa  dona  bacauaa 
thara  waa  an  unuaual  nuabar  of  itaaa  with  only  a  aingla 
quartar  aiaaing,  uaually  in  tha  quartar  aaaociatad  with  tha 
twalfth  projact  quartar  (Juna  83  data).  No  cauaa  for  thia 
could  ba  found,  but  it  waa  unltkaly  that  tha  itaaa  would 
only  ba  aiaaing  for  tha  ona  quartar;  hanca  tha  filtar.  Tha 
auaaary  atatiatica  and  tha  fraquancy  tablaa  ara  uaad  to 
dataraina  if  thara  ara  any  pattarna  avidant  in  tha  data. 
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••••  MIGRATION  ANALYSIS  REPORT  • 


PART  A 


NUMBER  OF  RECORDS  PROCESSED  «  217733 

NUMBER  OF  RECORDS  DUMPED  *  44897 

NUMBER  OF  ITEMS  WHICH  MIGRATED  *  128U09 

NUMBER  OF  ITEMS  ALWAYS  IN  *  34135 

#  WHICH  ENTERED  &  LEFT  -  13673 

#  WHICH  LEFT  &  RE-ENTERED  -  44019 

NUMBER  OF  MIGRATIONS  PER  ITEM  -- 
MEAN  «  1.362478 

VARIANCE  -  1.336670 

STD  DEV  a  1.136144 

NUMBER  OF  QUARTERS  IN  SYSTEM  PER  ITEM  — 
MEAN  -  9.7Q8097 

VARIANCE  -  6.122139 

STD  DEV  -  2.474300 

NUMBER  OF  QUARTERS  IN  ALL  CATAGORIES  -- 
MEAN  *  3.370383 

VARIANCE  -  13.113363 

STD  DEV  «  3.887874 

NUMBER  OF  QUARTERS  IN  SMGC  X  (PER  ITEM)  -- 
MEAN  -  7.464604 

VARIANCE  -  14.512837 

STD  DEV  ■  3.809574 

NUMBER  OF  QUARTERS  IN  SMGC  T  (PER  ITEM)  -- 
MEAN  -  4.942082 

VARIANCE  ■  10.877743 

STD  DEV  -  3.298142 

NUMBER  OF  QUARTERS  IN  SMGC  P  (PER  ITEM)  -- 
MEAN  *  4.823008 

VARIANCE  -  11.337853 

STD  DEV  ■  3.370142 

NUMBER  OF  QUARTERS  IN  SMGC  M  (PER  ITEM)  -- 
MEAN  -  4.512136 

VARIANCE  -  9.136189 

STD  DEV  -  3.022613 


NUMBER  OF  QUARTERS  NOT  IN  SYSTEM  (PER  ITEM) 
MEAN  -  2.304147 

VARIANCE  ■  1.023340 

STD  DEV  -  1.011702 


D-3 


MIGRATION  FREQUENCY  COUNT 


MAX  CELL  COUNT  -  59514 

MIN  CELL  COUNT  *  O 

SUM  ALL  CELLS  -  172838 

NUMBER  OF 

QUARTERS  COUNT 

0  44029 

1  59914 

2  4^447 

3  17273 

4  7220 

5  1772 

8  162 

7  19 

8  2 

9  0 

10  0 

11  0 


•••*  QTRS  IN  SMGC  FREQUENCY  COUNT 
ALL  3MGCS 


MAX  CELL  COUNT 

«  78087 

MIN  CELL  COUNT 

-  2184 

SUM  ALL  CELLS 

-  279517 

NUMBER  OF 

QUARTERS 

COUNT 

1 

17554 

2 

78087 

3 

19850 

4 

15908 

5 

52441 

6 

11432 

7 

4534 

a 

2184 

9 

4189 

10 

8342 

11 

20967 

12 

44029 

■* y^y^.v^ v»jr»^rr  *■.«*»  »•-■ hi -ji  -jo  h.*  - 


••••  QTRS  IN  SMGC  FREQUENCY  COUNT  *•*• 

ShCC  X 

-  39846 

-  1458 

-  151644 

COUNT 
8973 
5027 
10300 
9182 
38829 
7437 
1695 
1458 
2852 
7302 
18743 
39846 


••••  QTRS  IN  ShOC  FREQUENCY  COUNT 

SMGC  T 


MAX  CELL  COUNT 

* 

7913 

MIN  CELL  COUNT 

■ 

527 

SUM  ALL  CELLS 

m 

34461 

NUMBER  OF 

QUARTERS 

COUNT 

1 

4519 

2 

4683 

3 

4521 

4 

3276 

5 

7913 

6 

1625 

7 

1288 

8 

527 

9 

998 

10 

788 

11 

1528 

12 

2795 

MAX  CELL  COUNT 
MIN  CELL  COUNT 
SUM  ALL  CELLS 
NUMBER  OF 
QUARTERS 
1 

2 

f* 

4 

.  5 
6 

7 

8 
9 

10 

11 

12 
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••••  OTRS  IN  SMGC  FREQUENCY  COUNT 
NOT  IN  SYSTEM 


MAX  CELL  COUNT  -  66093 

MIN  CELL  COUNT  -  0 

SUM  ALL  CELLS  -  77425 

NUMBER  OF 

QUARTERS  COUNT 

1  1710 

2  66093 

3  2786 

4  2171 

3  1661 

6  1866 

7  1134 

8  2 

9  0 

10  0 

11  0 

12  O 


DEMAND  CHANGE  INDEX  COUNT  FOR  MIGRATING  ITEMS 


O  TO 
1  TO 
10  TO 
lOO  TO 


1 

10 

lOO 

1000 


lOOO  TO  lOOOO 
lOOOO  TO  INF 


4127 

1662 

3320 

7473 

7553 

64493 


DEMAND  CHANGE  INDEX  COUNT  FOR  NO  MIGRATION 


O  TO  1  »  2307 

1  TO  10  •  31232 

10  TO  100  «  63196 

100  TO  1000  ■  142049 

1000  TO  10000  ■  109187 

lOOOO  TO  INF  -  75082 


HIGSTATB 


PART  B 


•*•«  MIGRATION  ANALYSIS  REPORT 


NUMBER  OF  RECORDS  PROCESSED 
NUMBER  OF  RECORDS  NOT  IN  FIRST  QTR 
NUMBER  OF  RECORDS  DUMPED 
NUMBER  OF  RECORDS  REMAINING 
NUMBER  OF  ITEMS  WHICH  STARTED  HI 
NUMBER  OF  ITEMS  WHICH  STARTED  LO 
NUMBER  OF  LOW  MOVING  TO  HIGH 
NUMBER  MOVING  DOWN  AGAIN 
NUMBER  GOING  UP  ONCE  AGAIN 


217733 

63026 

O 

134709 

8970 

143739 

13337 

2414 

2071 


NUMBER  OF  ORIGINAL  ITEMS  REMAINING  IN  CATEGORY  X 


QTR 

1 

2 

3 

4 
3 
6 

7 

8 
9 

10 

11 

12 


NUMBER  REMAINING 
123238 
121664 
119717 
117901 
110643 
73061 
67133 
66480 
66234 
63344 
38389 
39846 


NUMBER  OF  ORIGINAL  ITEMS  REMAINING  IN  CATEGORY  T 


QTR 

1 

2 

3 

4 
.5 
6 

7 

8 
9 

10 

11 


NUMBER  REMAINING 
20301 
19360 
17632 
16263 
14680 
7695 
6492 
5649 
3611 
4978 
4323 


Oklahona  City  ALC  (OC> 


Syataaa/Prograaa  Coaaoditiaa/Aggragatlona 

C-18A  Aircraft  Aircraft  Znatruaanta 

A-7  Coraair  IX  Aircraft  Hydraulic  Syataaa 

B-32  Stratofortraaa  Aircraft  Taaparatura  ft 

B-1B  Praaaura  Controla 

C-133  Stratoliftar  Aircraft  Jat  Enginaa 

C-137  Stratolinar 
E-4  Advancad  Airborna 

Coaaand  Poat  <AABNCP> 

E-3A  Santry 

AGH-69  Short  Ranga  Attack 
Miaaila  ORAM) 

AGH-86  Air  Launchad 

Cruiaa  Miaaila  <ALCH> 

BGM-109G  Ground  Launchad 

Cruiaa  Miaaila  (GLCM) 

B-32  Coapanion  Trainar  Aircraft  <CTA) 

AGM-109H  Hadiua  Ranga  Air  to 

Surfaca  Miaaila  (HRASK) 

AGH-84  Harpoon 
C-19  Aircraft 
Advancad  Cruiaa  Miaaila 
KC-IO  Aircraft 

Tachnology  Rapair  Cantar  for: 

Aircraft: 

A-7,  B-52G,  C-133,  E-3 

Aircraft  Jat  Englna/Coaponanta : 

TF30,  F101 ,  CFH-46,  F110,  JS7,  F107,  F108 

Hydraul ica/Pnaudraul ica 

Oxygan  Coaponanta 

Automatic  Fllcht  Control  Inatruaanta 
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Ogden  ALC  (OO) 


SyatMa/Progrua 


Coaaodi tie*/ Aggregation* 


F/RF-4  Phantom  II 
F-16  Fighting  Falcon 
CIH-10  Boaarc 
LGH-23C  Ti van 
LGH-30  Hinutaaan 
AGM-6S  Mavarick 
HGH-118A  Paacakaapar 
Flight  Simulation  Syataaa  , 

494L  Eaargancy  Rocket  Coaauaication 
Syataa  <ERCS> 


Airaunitiona 
Photographic  and 
Raconnaiaaanca  Equipment 
Aircraft  Landing  Goar 
Component* 

Rocket  Engine* 


Technology  Repair  Canter 


Aircraft: 

F/RF-4,  F-16 
Miaailea: 

AIM-4,  AIH-9,  AGM-4S,  AGH-6S,  AGH-69,  AGM-86A,  AGH-88, 
BGM-109G,  GBU-1S,  CIH-10,  LGH-23.  LGH-30,  AGH-109H, 
MGH-118A 
Weapona 
Airaunitiona 
Miaaila  Componenta 
Landing  Gear 
Photographic  Equipment 
Training  and  Simulation  Equipment 
Inatrumenta 
Rocket  Enginaa 


San  Antonio  (SA) 


I 


Syateaa/Prograaa 

A/T-37  Dragonfly /Twaat 
C-5  Galaxy 
C-6  King  Air 
C-9  Nlghtlngala 
C-131  Samaritan 
F-3  Freedom  Fighter 
F-106  Dalta  Dart 
F-20 

0-2  Skyaaatar 
0V-10  Bronco 
T-29 

T-38  Talon 
T-41  Maacalaro 
T-43 

627A  Advanced  Balllatlc 

Raantry  Syataa  (ABRES) 

Baaa  and  Xnatallatlon  Sacurlty 
Syataa  (BISS) 

Ground  Proxlalty  Warning  Syataa 

T-46 

C-17 

DOD  Dog  Cantar 

Tachnology  Rapalr  Canter 

Aircraft: 

B-52D/H,  C-S 

Aircraft  Jat  Englnaa/Coaponanta 
F100,  F404,  T36,  F109,  TF39 
Electronic  Support  Equlpaant 
El octroy Hachanlcal 
Muclaar  Coaponanta 


Coaaodltlaa/Aggragatlona 

Aircraft  Jat  Englnaa 
Aircraft  Reciprocation 
Englnaa 

Aircraft  Ground  Service 
Equlpaant 

Aircraft  Maintenance 
Equlpaant 

Muclaar  Ordnance  Material 
Life  Support  Equlpaant 
Electronic  Teat  Equlpaant 
Automatic  Teat  Equipment 
Fuela,  Lubricanta,  &  011a 
Alarm  and  Signal  Syeteae 
Secure  Coaaunlcatlona 
Air  Force  Watercraft 
Modular  Automatic  Teat 
Equlpaant 


GTE,  T700 


Support  Equlpaant 


1 

i 


i 


I 


I 
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Sacramento 


<SM) 


Syataas/Progrua 

A-10  Thunderetrike 
C-12  Attach#  Aircraft 
C-121  Conatallation 
F-104  Starfighter 
F-103  Thundarchiaf 
EF/F/FB-111 
T-33  T-bird 
CT/T-39  Sabarlinar 
QF-100  Drona 

MXLSTAR  Coaaunicationa  Syaten 
AFSATCOM 

Spaca  Tranaportation  Syataa 
726  Dafanaa  Support  Prograa 
427M  Chayanna  Mountain 
Aircraft  Battle  Oaaaga  Repair 
Fibar  Optica 

Technology  Repair  Cantara 
Aircraft: 

A-10,  T/CT-39,  F/FB-111,  F-4 
Aircraft  Related: 

Structural  Maabara,  Control 
Electrical  Component# 

Ground - E 1 actron ica 
Hydraulica/Pnaudraulica 
Flight  Control  Xnotrumenta 


Coaaoditiea/ Aggregation# 

Coaauaicationa/Elactronica 
Ground  Electronic  Con¬ 
trol  Equipment 
Mataorolgical  Equipment 
Ground  Navigation  Aida 
Ground  Electronic  Com¬ 
mand  Syateaa 
Electronic  Counter- 
countttrmaaaura 
Surveillance  and  Warning 
Syatama 

Ground  Radio  Communica¬ 
tion# 

Elactlcal  Control  and 
Diatributiona  Equip. 
Electrical  Ganaratora 


C-12,  C-21 
Surf acaa.  Airframe  Component# 


E-S 


Warnar-Robbina  <WR) 


Syataaa/Prograaa 

C-7  Caribou 
C-123  Providar 
C-130  Harculaa 
C-140  Jatatar 
C-141  Starliftar 
F-13  Eagla 
Utility  Aircraft 
Halicoptara 

Raaotaiy  Pilotad  Vahiclaa 
AIM-4  Falcon 
AIM-7  Sparrow 
AIM-9  Sidawindar 
Advancad  Madiua  Ranga 

Air-to-Air  Miaaila  < AMR A AH) 
AGM-4S  Shrika 
AGM-78  Standard  Ara 
AGM-88  High  Spaad  Ara 
BOM -34  Firabaa 
Bara  Baaa  Equipaant  Program 
C-20  Gulfatraaa 
FIH/92A  Stingar  Waapon  Syatam 

Tachnology  Rapair  Cantar 

Aircraft: 

C-130,  C-141,  F-13 
Airborna  Elactronica 
Lifa  Support  Equipaant 
Propallara 


Coaaoditiaa/Aggragationa 

Airborna  Radar  Equipaant 
Airborna  Coaaunication/ 
Navigation  Equipaant 
Airborna  Elactronic  War- 
fara  Equipnant 
Gunnary  Equipaant 
Fira  Fighting  Equipaant 
Induatrial  Machinary 
Vahiclaa 
Propallara 

Maaauring  and  Hand  Tools 
ADP  Syataas 

Paraonnal  Safaty  Equip. 
Baaringa 

4S3L  Hatariala  Handling 

Systaa 
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